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TO 

Foreign Philofophical Chemifts 



In a country fuch as Britain, diftinguiflied 
for its liberality, fenfe, and generofity, and 
where a Society is eftabiiflied by Royal mu- 
nificence, for the encouragement of fcience, 
it appears fingular that a Briton fliould have 
to feek patronage and protedlioti from fo- 
reigners: but fuch is the cafe. — I have called 
upon my countrymen, both colledlively and 
individually, to give my do(5lrines a candid 
and fair difcuffion; but they have not hither- 
to had the liberality to do it. They, from 
their labours, have received great honours 
for fuppofed difcoveries. But Philofophy 
knows no partialities, — flie only venerates 
truth ; and that man deferves not the name 
of a philofopher, who would flculk from in- 
veftigation. It is invelligation that I want ; 
therefore I hope I fhall receive it from you. 
In the great field of fcience, each labourer is 
a citizen of the world, and his appeal is to it. 
If, upon a fair and public examination, my 
fyftem is found fallacious, I fhall willingly 
give it up ; for truth is my obje6l. 

My fyftem is a more extenfive one than 
has hitherto been given to the world ; for it 
_ A 2 not 
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DEDICATION. 



not only comprehends fire through all its 
fituations in nature, but the important for- 
mation and purpofes of air, and particularly 
its ufes in animal and vegetable life, befides 
many other chemical phenomena ; embra- 
cing all the experiments and phenomena of 
modern chemiftry, and appealing to the late 
numerous experiments for its evidence. — 
Therefore I hope from you It v/ill have a 
candid examination ; and that honour will 
be your reward, at leaft that pleafure which 
proceeds from a liberal a(5lion. 
I am, Gentlemen, 

With the greateft Refped, 
Your moft obedient humble Servant, 

Carlisle, 1 ROBERT HARRINGTON. 
July lo, 1793- J 



Thefe Essays would have been publifhed in the fpring, had 
I not been waiting for the next volume of T/^e Fhilofophical 
Tranfadions^ in order that I might have made my obfervalions 
upon any chemical papers it contained ; as I fuppofe our che- 
mical philofophers ftill continue to work in their unprodu6live 
mine :— -but it is fo long in being publlfhed, that 1 have not 
feen it. 

Both Dr. Crawford and Mr. Keir have promifed the Society 
^n explanation of fome experiments and phenomena, upon their 
principles, which they have not done. To what muft we im- 
pute it ? I fhould fuppofe they find themfelves aground. 
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A CONTINUATION OF REFLECTIONS UPON FIXED 
FIRE, THE FORMER PART BEING PUBLISHED IN 
THE gentleman's MAGAZINE FOR I792. 

I SHALL now confider the effervefcence of nitrous 
and pure airs. The phenomenon of nitrous air 
being united to pure air has greatly aftonifhed 
modern chemifts. They decompound each other. 
When this is inveftigated, it will, I believe, be 
found to proceed from the common principle of 
an acid body uniting to an alkaline one. 

The only airs we are acquainted with that will 
unite and decompound each other, are alkaline 
and acid airs ; viz. the vitriolic acid air, the 
aerial acid air, and the m.arine acid air; thcfe 
unite with alkaline air, forming the vitriolic, the 
common, and the marine ammoniac. The nitrous 
air, which, agreeable to my dodrine, I fuppofe the 
nitrous acid united to phlogilton, will not unite 
with alkaline air. The reafon appears to be this ; 
the nitrous acid has fo ftrong an attradlion for its 
phlogifion and aerial flate, that it cannot be de- 
compounded. But if thefe two airs are united;^ 

B nitrous 
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and the ele(5lrical fpark be taken in them, the 
eledrical fife will affift the alkaline air to decom- 
pound the nitrous air ; and, By a very few flight 
flrokes^they will decompound each other, forming 
the nitrous ammoniac. 

But expofe nitrous air to pure air, and they will 
produce the fame effed:, /. e. decompound each 
other ; and we ihall find, upon inveftigation, that 
they do it upon the fame principle as the acid and 
alkaline airs, uniting together. And this I Ihould 
fuppofe a leading argument to prove that pure air 
is formed of fimilar conflituent parts to alkaline 
air, as it fhews a fimilar elfervefcence when de- 
compounded, and turns the nitrous air red, pro- 
ducing heat in the decom^pofition. 

There is no occafion here to refume the argu- 
ments tending to prove, that the fire which forms 
fixed air and water into pure air, is fomething of 
a fimilar concentration to the fire that compofes 
alkalies \ efpecially as I have elfewhere proved, 
that the pure air formed from nitre confifis of 
the acid, alkali, and water aeralized together: and 
that the acid being phlogifticated by being aera- 
lized with the alkali, weakens its attradion for 
the alkali. This is feen in nitre, which, when 
long expofcd to heat, its acid will become fo 
phlogifiicated, that the vegetable acid, (as Mr. 
Scheele found] will expel it from the alkali. 
Therefore the nitrous acid in the nitrous air will 

attack 
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attack the alkali, and produce fuch a fermentation 
as to decompound both airs. That this is owing to 
the acid in the nitrous air, is evident ; for if it is 
neutralized fo as not to affedt the vegetable juices^ 
it will not decompound pure air, as in nitrous 
dephlogifticated air. And llill more particularly^ 
if the pure nitrous vapour is united to alkaline 
air, or pure air, it will (as Dr. Prieftley found) de- 
compound them as quick as nitrous air. — See voL 
III. p. 193. 

But to know whether this theory, or that of 
Mr. Lavoifier, is the true one, the beft teft would 
be accurately to examine the refiduum. If, ac- 
cording to Mr. Lavoilicr, the nitrous acid is 
formed of pure air and nitrous air, we fhould be 
able to form the pure nitrous acid. But,- agree- 
ably to my theory, the nitrous air is formed of the 
nitrous acid and plogifl on, and pure air of an acid 
and water united, with a concentration of fire fimi- 
to an alkaline faturation ; or, as when the latter is: 
made from nitre with the real alkali, only volati- 
lized, and by that means united with more loofe 
fire, and therefore much more eaftly fet loofe as 
aerial fire. 

Moreover, by accurately examining the refi- 
duum, which has not as yet been properly attend- 
ed to, we fiiall know what hypothefis we ought to 
adopt. The two airs having a flrong attrac- 
tion for each other, produce the fame pheno- 
B 2 mena ;- 
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mena ; as for inftance, if an acid air, the vitriolic 
acid air, and the alkaline air were united toge~ 
ther : therefore uniting ihem in that proportion, 
fo as to faturate each other, they fhould form the 
pure nitrous acid. But they form a highly 
phlogifticated nitrous acid, fo highly, that if the 
decompofition is made over water ; the acid re- 
ceiving water, (which I have fully proved to be 
the body that compofes airs) will again produce 
nitrous air in the greateft abundance, and the 
reliduum itfelf wilt be highly plogifticated. 

Dr. Prieftley fays, — The faturation of water 
" with nitrous acid from nitrous air, by means of 
*' deplogifticated air, makes a pleafing experi- 

ment, on account of the great quantity of nitrous 

air decompofed by this tneans at one procefs, 
" the quicknefs with which the decompofition is 

made, and the vifible effed: of the fudden im- 
" pregnation on the water. For the furface of it 
** inflantly becomes, as it were, oily, defcending 
*' in waves from the top to the bottom of the 

v;ater, while nitrous air ilTues from the bottom 
" and fides of the veffel ; a moft remarkable 
" phenomenon, of which a full account will be 

given in a proper place.""!- 

Now, will Mr. Lav oifier grant, that upon the 
nitrous acid formed from the decompofition of 
nitrous air, pure air is imbibed by the water, 

\ Obferv. and Exper. &c. vol. III. p. 164. 

the.. 
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t"he water chemically attradling it, io as again to 
form nitrous air? If not fo, how came it to be 
formed again ? But we are ftill aground, for the 
reft of the acid is highly phlogifticated. To this 
chemical phiiofophers may anfwer, that the phlo- 
gifton is owing to its not being fully faturated 
with pure air. But if there is a greater proportion 
of dephlogifticated air than the nitrous acid can 
decompound, the phenomenon is the fame. — 
Then what hinders the full faturation ? Are we 
acquainted with any bodies which have a ftrong 
affinity for each other, that will rufh together with 
fo ftrong an attraction, but will perfedly fat urate 
each other ? Will alkalies or earths not faturate 
acids ? Or take any chemical bodies you pleafe. 
Why then can we make the pure nitrous acid ; or 
how will the acid, when it has gotten its watery 
bafe again form frefh nitrous air ? 

In my Thoughts on Air, publiflied in 1785, I 
have, I think, fatisfadlorily proved, that nitrous 
air is formed of the nitrous acid, phlogifton, and 
water aerilized by heat. Therefore, in the de- 
compolition or fermentation between the pure air 
and the nitrous air, the heat which formed the 
union between the water, and the phlogifticated 
acid is fet free, in confequence of which the water 
is precipitated. But when it again meets with 
water and heat from the fermentation, nitrous air 
is again produced. However as we have already 
B 3 fliewn 
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ihewn in pure air, its fire is fo loofely concentra-. 
ted, that lermentation, combuiHon, or mufcular 
adlion can eafily fet it loofe as adlual heat; its 
acid is precipitated in its fixed (late in this procefs 
of the mixing pure air and nitrous air together, in 
the farhe manner as if done by combuftion, form- 
ing the fame acid as that with which ir is united ; 
as when phofphorus, or fulphur,is burned with ir, 
they form the phofphoric or fulphurous acids.* 

It Ihould not be matter of furprife, that two 
^ifs unite together and decompound each other of 

their 

* " This is Mr. Lavoifier'8 grand argument for fuppofing, 
that the oxygen gas, with a great part of its caloric, is con- 
denfed into the nitrous acid ; or when the nitrous and oxygai 
gas decompound each other, that they will comparatively pro- 
duce little heat. But the caufe is this, in their condenfation, 
the greatell part of their fixed fire or phlogifton is not fet loofe 
or free, but is condenfed with the airs. 

" For, according to our theory, we have ftiewn that pure air 
mull neceflarllypoflefs both fixed fire and an acid, in order to fup- 
port combuftion. The fame argument will take place when the 
faftltious dephlogiflicated air, from the calx of metals and the ni- 
trous acid are decompounded by the nitrous air: for the nitrous 
acid of the nitrous air attra£ls the fixed fire, which is neutralized 
or concentrated with the acid, water, and a fmall part of the 
earth of the calx, which form oxygen gas, as having a ftronger 
attraftion for the fire than the airs acid have. Dephlogiflicated 
nitrous air, which Is a compound of the nitrous acid and phlo- 
gifton, more amply confirms this doArine ; for the nitrous air 
will not decompound it ; its acid being equally as ftrong, bemg 
the fame acid, as that which the nitrous air pofTelTes ; ^- bemg 
" weakened 
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ichcir aerial form, fince all acid and alkaline airs 
do it. We fee that fulphur, iron, and water will 
cfFervefce and decompound their phlogiflon into 
atftual fire. 

But there is another aerial body, viz. the 
nitrous vapour, which will decompound nitrous 
air, and which their received chemical theories 
cannot account for.f " This vapour," fays Dr. 
Prieftley, vol. II. p. 169, "is the pure nitrous 
" vapour of the acidy which is inftantly and wholly 
" imbibed by the water." Here it appears that 
the pure nitrous vapour will likewife decompound 
nitrous air. Hence, according to Mr. Lavoilier's 
theory, the vapour, or the nitrous air, mufl either 
give or receive pure air fiom each other, which 
ever he choofes to make it. But then, if it was 
the vapour that gave the pure air, it either fhould 
(after the procefs) have formed nitrous air or 
phlogifticated air. But here is a lofs inftead of a 
generation of airs ; and only one-fourth part of 

weakened by no operation, but w^at tbe nitrous acid Itfelf has 
undergone." Bewley's Treatise on Air, p. loi. 

f Dr. Prieftley fays, — " I expofed to this nitrous vapour, 
common air, iufiammable air, and fiy:ed air, and all of them for 
-a confiderabk time, without making the leaft fenfible alteration 
in any of them. It is poffible that a longer continuance of the 
procefs might have affefted them ; but a great deal kfs timje 
was abundantly fufficient for this acid vapour to produce its ut- 
inoft effcft upon nitrous air." — Vol. II. p. 171. 

B4 the 
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the nitrous air remains. Befides, it is making the 
nitrous air decompound the nitrous acid ; or vice 
verfa, the nitrous acid the nitrous air. But ac- 
cording to my theory, the nitrous acid "applied 
in the powerful ftate of vapour, (for water 
alone can calcine iron, when aided with heat in 
the form of vapour) will penetrate into the ni- 
trous air, attacking its phlogiflon, and producing 
an eifervefcence, fo as to decompound the nitrous 
jair. 

In attending to the different writers upon phlo- 
giflon, either for or againfl: it, the following re- 
fledion neceffarily occurs; that of the phenomena 
of the numerous experiments which have been 
made, fome are made ufe of to contradid the one 
hypothecs, and fome the other. However, it 
appears from their own writings, that the great 
body of the phenomena contradid both hypo- 
thefes. As Dr. Higgins has treated extenfively 
of this fubjed in his^ late publication, 1 beg 
leave to make a few obfervations upon it. 

Dr. Higgins fays, p. 200, — Equal parts of 
dephlogifticated and light inflammable air, 
mixed over water, will form, according to Mr. 
Kirwan, a denfe white cloud ; more than one 
half is abforbed, and is found to be common 
marine acid, and the refiduary air is pure in- 
flammable air." 

Now, this fad is certainly a very ftrong proof 

that 



CHEMICAL ESSAYS. 



9 



that there is fuch a body as phlogifton, and that 
it forms dephlogifticated marine acid into the 
common m.arine acid. Dr. Higgins, to combat 
this ftrong experiment, fays, — " That there is no 
" fixed air formed in the procefs," which, ac- 
cording to Mr. Kirwan's theory, there ought to 
be. So one error is oppofed to another. There 
certainly is not any fixed air formed, nor ought 
there to be any formed in the proccfs. Our 
chemifls of great name are fo enveloped in, and 
cmbarraffed with theories, that they find them- 
felves aground in expounding any phenomenon. 

Dr. Bewley, fays, p. 173, — " There is an expe- 
" riment mentioned by Dr. Higgins, which he 

fays in favour of Mr. Lavoifier's fyftem ; as 

indeed we mufi: agree v/ith him, that it is 
" direclly contradidory to the fyftem of phlogif- 

ton, with the belief that dephlogifticated air is, 
" in reality, dephlogifticated. But if Dr. Higgins 
" and others will pleafe to fee the truth, this de~ 
" phlogifticated nitrous air is formed of the ni- 
" trous acid and the phlogifton of the copper: — 
** it will be a ftrong proof in favour of the doc- 
" trine of phlogifton. The Dr. fays, p. 550, — 
" If tin be introduced into a neutral folution of 
" the tin in the nitrous acid, it is calcined, a calx 
« is thrown down, and the dephlogifticated or 

imperfed nitrous' air is produced. Dephlogif- 
" ticated nitrous air, according to the phlogiftians, 

contains 



lO 



CHEMICAL ESSAYS. 



" contains no phlogifton ; then I aflv, "vvhat bc- 
comes of the phlogifton of the newly calcined 
'* metal ? If tin contained phlogiflon, cither in- 
flammable air or nitrous air would be produced, 
" or a portion of the dilTolved tin would be pre- 
" cipitated in its metallic ftate; neither of which 
** will take place, if the experiment be well con- 
*^ duSied. Hence .1 fliould fuppofe, that metals 
" do not precipitate each other in their metallic 
" flate, in confequence of a double affinity pro- 
cecding from the matter of light inflammable 
air, or phlogifton ; and likcwife that metals 
" part with no fuch thing during their calcination 
** in acids." 

Dr. Higgins fays, in his lafl publication, p. 49, 
— " I introduced fome iron nails, free from ruft, 
into ftrong volatile vitriolic acid ; when it flood 
" for ia few minutes, it acquired a milky appear- 
" ance, and the folution went on without ebuUi- 
« tion or extrication of air. On ftanding for a 
"few hours, the folution acquired a darkilh 
** colour,, and a black powder was precipitated. 
«* This powder, when colleded and wafhed, put 
•< on red-hot iron, burned partly like fulphur, and 
*• and partly like charcoal dull:, and the incom- 
«* buftible reliduum was of a purplifti colour. 

The filtered folution was perfedly neutralized, 
** and free from the leafl fulphurous pungency. — 
f* Its t:afte was ftrongly chalybeate, but not fp 

" difagreeable 
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" difagreeable as that of the folution of iron in the 
" perfeft vitriolic acid, or in any of the mineral, 
acids. 

" Nitrous acid dropped into the folution in- 
fiantly produced a cloudinefs, which immedi- 
ately difappeared without ebullition, though 
volatile fulphurous acid was difengaged in its 
utmofl: degree of pungency. The vitriolic 
" marine, and nitrous acids decompofed the folu- 
" tion, but caufed no turbidnefs, nor was any 
" inflammable air produced." 

Nothing can be more obvious than this experi- 
ment. The volatile vitriolic acid being previ- 
ouOy united to a large proportion of phlogiftori, 
confeqnently united itfelf to the phlogiilon of the 
iron in a very gentle manner ; its adivity being 
taken away by the previous faturation. However 
it decompounds the iron, attrading a quantity of 
its phlogifton fufficient to form fulphur. This 
agrees with my theory ; that when the acid and 
the phlogifton unite fo gently as not to produce 
any great heat, they form no kind of air; neither 
the vitriolic acid, nor inflammable airs, but ful- 
phur. Of which this is a proof; if you drop into 
the folution another acid, which has a ftronger 
attraction for the metal's phlogiilon, the volatile 
vitriolic acid will be fet loofe in the fame fl^^ate in 
which it was applied to the iron. 
The prefent chemical dodrines have given rife 
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to very lingular theories and conflrudions of the 
different phenomena. Dr. Higgins fays, p. 163, 
— From the procefs of thefe experiments, I did 

not hefitate to conclude, but that which is called 
*^ dephlogifticated nitrous air, is common nitrous 

air deprived only of a portion of its dcphlogifti- 
" cated air." The experiment which gave birth 
to thefe opinions is this ; by expofing nitrous air 
to iron, the iron is reduced into a calx, and the 
nitrous air turned into a dephlogifticated air.* 

Let us try in what manner this coroborates my 
theory. The acid which is not, neutralized in ni- 
trous air, (this is feen by its turning the vegetable 
juices red) will acft upon the phlogifton of iron 
and unite with it, receiving fo ftrong a llituration 
as to form this air, in which a candle burns with 
an enlarged flame. From the experiment which 
Dr. Higgins made, he is fo ftrongly confirm- 
ed that, dephlogifticated air is imbibed by the 
calx of iron, as to fay, " Thefe fadls leave 

no room to doubt, but that dephlogifticated air 
" contains lefs dephlogifticated air than the com- 

mon nitrous air." What muft we fay of doc- 
trines which lead thofe who maintain them to fuch 
conclufions? That an air which admits a candle 
to burn in it with fuch a ftrong and enlarged flame, 

* But this air is very different from the oxygen gas of che- 
mifts, or pure air j for it is as noxious to animal life as the moll 
jmephitic air. 

ftiould 
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fhould pofifefs lefs dcphlogifticated air, than ni- 
trous air which immediately extinguifhes flame, 
the fame as pure phlogiflicatcd air i vSuch however 
are the errors which fiow from thefe dodlrines. 

The above mentioned author fays, (laft publica- 
tion, p. 164) — Dr. Prieftley has difcovered a 
** fpccies of nitrous air which fupports combultion, 

deftroys animal life, and is condenfible in water. 
" This he has called dephlogidicated nitrous air. 
" I confider dcphlogifticated nitrous air to be the 
" laft ftage of nitrous acid, and to be Icfs under- 
" Hood than the four preceding. 1 expofed four 
" equal quantities of nitrous air in different tubes, 
" to a nearly equal proportion of iron and water. 
" In three weeks the air was diminilhed one fixth, 
" and the rcfiduum extinguirtied a candle, and 
" reduced common air. In three weeks more it 
" was reduced about one fourth, and therefiduum 

fuffcred a candle to burn in it faintly. When it 
" ftood a fortnight longer, the diminution was 

nearly one third of its bulk, and a candle burned 
" in the refiduum with an enlarged flame. I let the 

other tube ftand until the air contracted to more 

than one third of its original bulk; the refiduum 
" was phlogifticated air and had the fmell of vo- 

latile alkali.* From the progrefs of thefe expe- 

*^ riments 

* This alfo agrees with my theory. I fuppofe that the vo- 
latile alkali is formed of a neutralization of fire, fimilar ta 

inllammable 
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<* riments I did not hefitate to conclude, but that 
*' which is called dephlogifticated nitrous air, is 
" common nitrous air, deprived only of a portion 
" of its dephlogifticated air. Dr. Prieftley found 

that nitrous air, which flood in contaft with iron 
" and water for four months, extinguilhed a can- 
" die. He likewife found that a candle burned 
** with an enlarged flame in nitrous air which had 
" been in contaft with iron, over mercury, about 

fix months. The fame philofopher found, that 
*' nitrous air, expofed to hver of fulphur for a day, 
" was diminflied one third of its bulk ; a candle 

burned in the remainder with an enlarged flame, 

and it was not in theleaft diminiflied by nitrous 
" air. 1 have frequently obferved that nitrous 
** air, when reduced to two thirds of its bulk, 
" always admitted a candle to burn in it with an 
** enlarged flame; but that in proportion as it 
** got below this flandard, it fupportcd flame fo 
*' much the worfe, until it was reduced nearly to 
** one third, when it excinguifhed a candle." 

I have quoted this paflage, becaufe the pheno- 
mena mentioned in it. Dr. Higgins fays, are not 
prefumed to be accounted for by their theory. I 
beg leave to mention my explanations to this 
learned fociety. Airs in which bodies burn are 

infiammable air ; and therefore in the laR llage of this procef* 
it attracted the inflammable air, or phlogifton of the air, and 
left it in a ftate of azote, which I fuppofe the Icaft faturatioU 
ef phlogifton, 

combufliblc 
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combuftible as well as the bodies themfelves. 
They confifl of an acid and concentrated fire; and 
the reafon why they arc neccffary to combuftion is, 
that their fire is more ealily fet loofe than that of 
the combuftible bodies; in confequence of which, 
the ignition of the airs produces the ignition of 
the combuflible bodies. An author already quoted 
fays, (Treatife on Air, p. 29.) A combuftiblc 

body, though fire is applied to it will not burn 

without the agency of another body. The great 
" agent in nature is atmofpherical air, which is a 
" compound of an acid and phlogifton. But be- 
" ing compofed of a mild acid, and not poffefring 
*' a high concentration of fixed fire, parts with its 

fixed fire, when adlual fire is applied to it; 
" however, the heat it produces is not powerful 
" enough to keep the air burning, or decom- 
*' pounding its own fixed fire, unlefs it is expofed 
" to fome combuflible body having a high con- 
" Centration of fire." 

The reafon why Homberg's pyrophorus ti'ill 
burn in nitrous air, but not in dcphlogifticated 
air, is fas I have proved in my thoughts on air) 
that ail pyrophori confifl: in being formed of a 
loofely attracfted fire, like lime; confequently acids 
and acid airs will expel it. And, for this reafon, 
if we drop the nitrous acid upon the pyrophorus,^ 
it will turn it into a red hot coal. That dephlo- 
gifticatcd nitrous air will not decompound pure 

" air, 
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air, is owing to its acid being perfedlly neutralized 
witli phlogifton, and for the fame reafon it will 
not turn the vegetable juices red, which nitrous 
air will do. * 

As chen-iical inveftigations are at prefent the 
■favourite purfuit, and as experiments are multi- 
plied, fo each chemift being under the influence of 
lome theory, endeavours to find out experiments 
which may favour it. The fellowing affertions 
may, perhaps, be thought too bold ; yet I will 
venture to fay, I never heard of one chemical ex- 
periment but may be rationally explained upon the 
principles of my theory, and upon no other. 

I am happy to find that Dr. Prieftley, after 
diverfifying his experiments upon the burning of 
inflammable and pure airs, has at laft drawn the 
iame concluiions I did fome years ago. In my 
thoughts on air (publiflied in 1785) is the follow- 
ing paflage, (p. 328.) Vve cannot poflibly mif- 
" take thefe experiments ; when the inflammable 
" air was in lefs proportion to the empyreal air, 

the reiiduum of water, after the explofion, was 
" acid ; but with a greater proportion of inflam- 
" mable air the refiduum of water had not this 

* I mention thefe experiments, aa being inexplicable (agree- 
ably to Dr. Higgins) by their thcoiies. And from the nitrous- 
acid fetting loofe fo inftantaneoufly the fire of the pyropliorl, 
ftiews clearly in what manner It operates upon volatile oils, 
fetting loofe their fixed fire. 

" acidity. 
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" acidity. And likewife this acid refiduum wsts 
" of the nitrous kind. As then the acidity of the 
" water and phlogiftication of the air alternate 
" with each other, as the one takes place the other 

is not to be found : we cannot have a doubt but 
" it is from this caufe. That when there is ai fmall 
" proportion of inflammable air exploded with 
" the empyreal air^ the fire will be fufficient to 

fet loofe the quiefcent fire or phlogifton of the 
" empyreal air, fo as to turn it again to the ni- 
* trous acid from which it was made ; but when 
'* there is a greater proportion of inflammable 

air, fo as to give fufficient phlogifton to the 

acid to unite with it, they forcibly attradl eacli 
" other, and generate phlogifticated air which 
" makes the explofion. But this phlogifl:icated 
" air is undoubtedly made by the union of the 
" acid fet free from the decompounded empyreal 
" air, and united with the phlogifton of the in- 
** flammable aif : for the pureft empyreal air is 
" made ufe of in the procefs. And this fame etn- 
" pyreal air may, by burning or by bees breathing 

in it, be all turned to an acid air; therefore there 
" cannot be the moft diftant fuppofition of this 
" phlogifticated air being previoufly formed in the 
" empyreal or inflammable air ; but is in reality 
" generated at the time of the explofion.'* 

And in my letter to Dr. Prieftley and others, 
{'pubHft:ied in 1788,) I thus exprefs myfclf, (p. 
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125.) " Or take a quantity of the empyreal air, 
and burn it with a fmall proportion of inflam- 
mable air, and there will be an acid in the rc- 
^* fiduum; and then take the fame quantity of the 
f* fame kind of empyreal air, and burn it with a 
full proportion of inflammable air, and there 
will be no acid left." Again, (p. 1 27.) " This 
^* theory is moft ftrikingly Ihewn, in firing in- 
f* flammable air and empyreal air. If there is a 
f* full proportion of inflammable air. there will be 
fuch. a degree of fire fet loofe, as to fly off with 
^' the acid ,* (as we have before explained,) but if 
** there is a lefs pi'oportion of inflammable air, fo as 
f not to produce fo great a heat> the acid will be 
f left in the refiduum." 

According to their theories it was fuppofed, that 
in thefe experiments a furplus of either air would 
remain unchanged after the operation, without ef- 
feding the refult. This fhould really be the cafe, 
were thefe two airs united together upon the fame 
principle as that of two bodies faturating each 
pther. But as if is a procefs of burning, confum- 
ing, or fetting free fixed fire, which makes fp con- 
iiderable a part of thefe airs, fo the explanation now 
given of it by Dr. Priefl:ley, is in diredl oppofition 
to their theories. He fays there is an acid in the 
refiduum, and phlogifl^icated air is a compound 
body, formed of the nitrous acid and phlogifton. 
How then can phlogifl:icated air be one of the 

bodies 
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bodies which goes to the compofition of the ni- 
trous acid? This experiment, if due attention is 
paid to it, can be explained only on the principles 
of my theory. 

I flatter myfelf that this very learned fociety 
will, without prejudice or prepofleffion of any 
kind, candidly confider and weigh my explanations 
of the different chemical phenomena mentioned in 
this paper. For I am apt to believe, that the theo- 
ries which modern chemifts have been, from their 
experiments, led to adopt, will, upon difcuflion, 
be found inadequate to account for thefe pheno- 
mena ; but that mine gives a confiftent and fatis- 
fadory explanation of them all. 

Chemical philofophers have been imperceptibly 
lead to adopt their prefent hypothefes without 
conlidering the wild conclufions deducible from 
them. They have fuppofed moft bodies in nature, 
to be formed of airs ; the waters of the ocean, 
acids, faits, &c. But it is an incontrovertible fad:, 
that in making any body, the ingredients of which 
it is compofed, muft be previoufly formed before 
they are united or mixed. Then, I would afk 
philofophers, what fpace that we are acquainted 
with, would befufficient to hold thefe ingredients; 
viz. pure, inflammable, phlogiflicated, and nitrous 
airs ? The great expanflve fpacc between planet 
and planet would be infufficient. Here nature 
would be inadequate to herfelf.— Again; if water ia. 

C 2 formed 
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formed of pure and inflammable airs ; and (con'- 
formable to theprefent theories) with fuchan im- 
menfe quantity of caloric, as we have fliewn it muft 
pofTefs, what would follow from this? For inflance, 
in the folution of iron, they fay water is decom- 
pounded, one of the bodies forming inflammable 
air, and the other very pure air which enters the 
calx. The aurum fulminans is capable of exploding 
with great violence. All this fire (agreeably to 
thedodlrines of modern chemifts) comes from the 
condenfed pure air in the calx, uniting with the 
inflammable air of the volatile alkali. But were 
this fame condenfed pure air to explode with the 
inflammable air in its aerial ftate, it muft produce 
a far more wonderful explolion, as it would have 
the amazing quantity of caloric the inflammable 
air pofiefles in its aerial fl:ate. Dr. Crawford, 
from his experiments, fays, the caloric it poflJef- 
fes is 21,4000; whilft dephlogifticated air poflef- 
fes only 4,7490. From this it would appear, that 
water poiTefles more caloric than the two bodies 
of which it is formed, in their aerial ftate. There- 
fore, in burning thefe two bodies into water, how 
can we agree with Mr. Lavoifier, who fays they 
give out caloric in this quantity : 

From I lib. of hydragon gas 295,58950. 

From I lib. of oxygen gas 52,16280. 

They ought, in their formation into water, fo 
have produced fo much cold. 

Gentlemen, 
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Gentlemen, furely theories which lead to con- 
clufions fo very extravagant, fhould be more 
maturely confidered before chennifts adopt them. 
Were this the cafe, they would be difcovered to 
be founded in error. The ocean is formed of the 
two mod combuftible bodies in nature,- but at 
this rate, prefumptuous man, might have it in his 
power, with fuch an immenfe quantity of caloric, 
as we are told the water poffelTes, to fct it on fire! 
But the Deity takes fuch care of his works, that 
man, though willing, cannot have it in his power to 
deftroy any of them. He may make experiments, 
adopt theories, and draw wrong conclulions from 
them; but he fhall not be able to burn the planer 
taryfyflcm, nor even fet this littk world on fire^ 



OBSERVATIONS UPON DR. FORDYCE'S PAPER IN THE 
PHILOSOPHICAL TRANSACTIONS. 

The chemical philofophers have, for a long 
time, been labouring under the very extraordinary 
idea, that water is compounded of inflammable and 
pure airs. This mud: have originated from their 
mifconftruing .their own experiments. An idea, 
which, when maturely confidered, bears evident 
marks of abfurdity. For, in purfuing this opinion, 
the Royal Society is brought to believe, that the 
water of the river Tham^es has been fet on fire, — 

C ^ nay; 
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nay, that it thunders in its combuftion.* That 
water fhould be depofited, when inflammable, 
and pure airs are fired, is perfectly agreeable to 
my fyftem ; which fuppofes that all airs have 
water for their bafis, water being limilar (as 1 
have before iTiewn) to the water of compofition 
and ehryftalization in the neutral falts. Dr. 
Fordycc, who for accuracy and ability as a che- 
mift, deferves the greateft attention, has given 
to the Society a paper, proving that the addi- 
tional weight gained by the calx of zinc, above 
its metallic flate, is certainly given to it by the 
vi'ater employed in the procefs. He fays, in the 
volume for 1792, p. 382, — " And therefore the 
matter occafionitig the additional weight of the 
" calx, above that of the metal and the inflam- 
" mable air, are both produced from the water." 
In which conclufion we perfedlly agree ; but the 
moft important queflion introduces itfelf, whether 
this additional weight is pure water, or a de- 
compofition of the water? Moft bodies are 
compounded ; and to decompofe them, you muft 
do it by chemical attraction. The zinc made ufe 
of by Dr. Fordyce is (1 fuppofe) formed of fixed 
fire, and an earth; by adding the vitrolic acid and 
water ta the zinc, they decompound it, attrad- 
ing its fixed fire, and the earth, the zinc requiring 

* Sec Dr. Pearfon's paper upon the decompofition of fixed 
aiV; 

their 
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their joint influence. It is juft the fame with lime 
fixed air and water. Lime has gotten a faturation 
of fixed fire, which the fixed air and water can- 
not fet loofe by themfelves ; but, by their joint 
powers, they can perform it, uniting with the 
Calcareous earth, and expelling the fire f 

The calx of the zinc, in the Dr.'s experiments; 
was united to the vitriolic acid and water ; and. 
Upon adding an alkaline fait to the folutiori, it 
united to the acid, from its fuperior attradion for 
it. But then the calx loofing one of its coinpo-. 
nent bodies, would faturate itfclf with more of 
the water. Nay, we find that water alone, in the 
powerful fl^ate of Iteam, will form metals intd 
calces ; iron, for inftance. 

My fyllem fuppofes, that the gravity of inflam- 
mable air is principally from water,, with a little? 
of the vitriolic acid and the earth of the jnetal, 
neceflary to chemically attrad: and fix the fire. — 
Agreeably to Dr. Fordyce's accurate experiments^ 
in nine grains of inflammable air, there would be 
two grains of the acid ; as that weight of the acid 
difappeared : which is full as great a proportion 
as I thought it might poflefs. 

Now, as the refult perfedly agrees with both 
hypothefes, (viz. the one generally received and 
mine) the only Way to elucidate which is the true 

f See a full elucidation of this dodrine in a paper of mine xn 
the Gentleman's Magazine for 1792. 

C 4 One 
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one, is to endeavour to afcertain, whether this 
additional weight of the calx is from pure air or 
water. Inflammable air will precipitate the body 
which the calx is united to, forming water ; but 
then, they fay, the water is formed from the union 
of the inflammable air and the pure air of the calx, 
which they fuppofe it to pofiefs. 1 took ftrong 
concentrated nitrous acid, (what they call dephlo- 
gifl:icated acid) as free from water as poflible, and 
added it to the calx of zinc, calcined and formed 
the fame, as in the Dr.'s experiments. As the 
earth of the calx has a flronger attradlion for the 
acids than for the water, it would precipitate part 
of the water, if it polTeflTed any. Upoa adding the 
nitrous acid (but any of the mineral acids will 
equally do the fame) in fuch proportion, as to fa- 
tu'rate the calx, there appeared a fenfible moiflure 
upon its furface; and to afcertain what that 
inoifl:ure confifl:ed of, I expofed to the calx a fl:rong 
heat, and 1 got a confiderable quantity of water 
from it. The calx was expofed to a fimilar heat, 
before 1 added the acid, and no water came from it. 
It retained its water by chemical attradion, and 
therefore the fire was not capable of expelling it. 
That water of itfelf will form metals into calces 
by expelling their fixed fire, is not to be wonder- 
ed at; for it will expel the fixed fire from the 
acids. When applied to fulphur, in the form of 
|team, ic will unite with its fixed fire, producing 
iiiflammable air, as Dr. Prjeftley found. 

That 
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That the moifture which came from the calx, 
upon its being united to the concentrated mineral 
acids, did not come from the acids, I afcertained 
by adding the fame acids to earths, which polTeffed 
no water; lime for inltance, and I got no water 
from them. 

But to diverfi fy the experiments of Dr. Fordyce: 
inftead of adding the cauftic alkali to the vitriolic 
folution of the zinc, let him precipitate the calx 
with the mild alkali ; and the calx will be preci- 
pitated with part of the fixed air of the alkali. 
Nov/, if the calces of metals confift of the earth 
and pure air, by the addition of the fixed air to the 
calx of zinc in this experiment, it will weigh fo 
much heavier, according to the quantity of fixed air 
it got from' the alkali ; which is very wonderful. 
But I found the calx which was precipitated by 
the caufiic alkali, (formed from an equal quantity 
of the metal) only twelve grains lighter, as that 
which was precipitated by the mild, though it 
ought to have been twenty grains lighter, from 
the quantity of fixed air which difappeared in the 
experiment. 

But an experiment which I made fome time 
ago, before I read Dr. Fordyce's experiments, is a 
proof of this ; viz. I took a dram of mercury, and 
calcined it in the nitrous acid, taking care to 
afcertain the exad quantity, and adding as much 
of the acid as was necefTary to its calcination ; I 
Jikewife carefully colleded the nitrous air produ- 

cecj 
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ced in the procefs. I then ground the calx whit 
fpirits of fal aminoniac, the nitrous acid left the 
calx, and united itfcif to the volatile alkali, form- 
ing the ammonical nitre ; and accurately weighed 
the quantity it yielded. After this I rook the lame' 
quantity of the nitrous acid, as I ufed in the folu- 
tion of the mercury, and neutralized it with the 
fpirits of fai ammoniac, and I got only about five 
grains more of ammoniacal nitre, than I got when 
the acid was ground with the calx. The lofs of 
the acid I attributed to that which went to the 
formation of the nitrous air. 

But, agreeably to Mr. Lavoilier's hypothefis, all 
the nitrous acid fliould have been decompounded 
into nitrous air and pure air j for, as I added no 
more acid than was neceifary to faturate the mer- 
cury, fd there fliould have been no acid left in 
the procefs : but the whole, appeared except 
what the nitrous air took up, which was rather 
rnore thari the inflammable in Dr. Fordyce's ex- 
periment of the vitriolic acid ; his being only two? 
parts out of nine : — mine was in the proportion of 
three parts out of nine. But f\ill to afcertain the 
refult with greater accuracy, I revived this calx 
of mercury, without addition, merely by the in- 
fluence of the fire, and carefully attended to what 
came from it upon its rcdudion, and I found no- 
thing but pure water. But, if the operator is not 
careful in receiving all the acid from the calx, there 
will be a little oxygen gas produced. That there 

might 
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might no fufpicion rife, that the calx got any in- 
flammable air from the fpirits of fal ammoniac, I 
ufed in the procefs the cauflic fixed alkali, or the 
kali purum, and there was diredly the fame re- 
fult ; nothing but water appearing at the reduc- 
tion of the mercurial calx. 

I have repeated Dr. Fordyce's experiment, 
ufing the nitrous acid inftead of the vitriolic, and 
iron inftead of zinc, as zinc, with the nitrous 
acid, forms an imperfed: nitrous air ; and the re- 
fult was perfectly agreeable to my hypothefis : the 
nitrous acid was no more decompounded than the 
vitriolic, both acids being found entire : therefore 
thefe obvioufly plain experiments fufficiently re- 
fute the opinion of the acids being compounded 
bodies. But that my experiments may not be 
implicitly received, I refer the repetition of them 
to the accurate Dr. Fordyce : he has been bred in 
the old fchool, and I hope will not too haftily 
receive the lingular and hoftile (1 had almoft faid 
monftrous) opinions, which are at prefent adopied 
by many* 



OBSERVATIONS UPON DR* PEARSON'S PAPER IN THE 
PHILOSOPHICAL TRANSACTIONS. 

Dr. Pearfon's paper upon the decompofition of 
fixed air, comes next qnder our confideration. — 
The variety of experiments made by the numbers 

now 
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now employed in chemical purfuits, have given 
us a variety of phenomena ; and the phenomena 
have been forced in, head and Ihoulders, to ac- 
count for the very Angular hypothefes now adopt- 
ed. But I will make ufe of this bold affertion, 
that there is not one of their experiments, but 
finds an eafy and rational explanation upon the 
principles of my fy (lem v/hile their explanations 
are in direft oppofition to the phenomena. We 
jUiall find this obfervation to be verified in thefe 
experiments of Dr. Fordyce and Dr. Pearfon. 

The Dr. after giving us a hiftory of affinities, 
which are a mafs of ftrange contradidlons, endea- 
vours to take from Mr. Tenant the merit of being 
the firft to decompound fixed air,- faying that the 
chemical affinities are in oppofition to his experi- 
ments, imputing the charcoal formed to the phof- 
phorus ; while the dired: fame charge might be 
made to his. Thofe who repeat the Dr.'s exp.e- 
ximents, will find very different refults. But the 
obfervations I have made from expofing the fixed 
alkalies and phofphorus to heat, are, that if the aL 
kalies retain their water, the water ai5ling upon 
the phofphorus v/iil expel its fixed fire in the flate 
of inflammable air. But if they are fo far bereft of 
their water, that there is not fufficient to form the 
fixed fire into inflammable air, (which I have 
proved is necelTary to the aerial forms) it will 
take the form of a kind of foot, the fame as othef 

phlogiftic 
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phlogiftic bodies will do, when expofed to fire ; 
viz. coals, &c. when not adtually ignited : which 
foot will unite itfelf to the materials employed in 
the operation ; and which Dr. Pearfon feparated 
from themt for it, according to the quality of foot, 
will not mix with water. 

Phofphorus, when burned in the open air, has 
fuch a tendency to ignition, that it will take fire 
of itfelf, and imbibe the water and fixed air, of 
which the atmofphere is formed. This ihews 
that the phofphoric acid has a ftrong attradion for 
both thefe bodies. Therefore, thefe two bodies 
operating upon the phofphorus, under an intenfc 
degree of heat, while the alkali has a llrong at- 
tradion for its acid, will produce a decompofition; 
the water and fixed air entering the phofphoric 
acid, and expelling its fixed fire. The obfervations 
I have made upon thefe experiments are, that if 
you deprive the alkali of too much of its water, 
ir will not decompound the phofphorus fo readily, 
the water aiding the fixed air in the decompofition. 
And if you leave the alkali with all its water, it 
will the more readily decompound the phofpho- 
rus ; but then it is in that abundance, as to give an 
aerial form to the fixed fire, in the ftate of in- 
flammable air. 

That phlogiftic bodies may be decompounded 
by water alone, we have many infi:ances ; fteam 
pafling through fulphur^ iron, charcoal, &c. — But, 

as 
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as I elfewhere obferved,* even in bodies which 
contain not an atom of fixed air, the phofpho- 
rus will expel part of its fixed fire, when expofed 
to heat, in the fame manner as when it is united 
to lime. Nay, it appears by a gentleman in the 
correfpondence of the Monthly Review, even 
when treated by itfelf, it will depofite this footy 
matter upon its pafTage through glafs. 

We fhould not be furprifed, if phofphorus is 
decompounded under this intenfe degree of heat, 
and fiirrounded by fuch an adive body as an alkali. 

If fulphur be digefted in oil of turpentine, and 
then llowly diftilled for ten or twelve days, it will 
be converted into vitriolic acid, according to 
Romberg, M. P. 1703." Then need we wonder 
at phofphorus, which is a far more combuftible 
body than fulphur, being decompounded, loofing 
its fixed fire in thefe experiments ? 

The black footy matter, which they call char» 
coal, is fecn in other experiments, where there is 
an imperfect combuftion, viz. in firing inflam- 
mable air got from metals and pure airs, there is 
often (as Dr. Prieflley found) a depofit of this 
colouring matter, a part of the fixed fire of the 
inflammable air being not fet free. But I fhould 
fuppofe they will not argue that this metallic 
inflammable air pofFefTes any charcoal; but its 
appearance is accidental, depending upon the per- 

* See the Gentleman's Magazine, 1792. 

fed 
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feci or imperfed combuftion. That it is not 
charcoal, is clear ; indeed the giving it a ferious 
difcuflion appears to me ridiculous. If any che- 
mift will ferioufly confider the tefts that they put 
it too, it will appear plainly that it is this footy 
matter I fpeak of. 

To fliew how warmly a favourite hypothefis 
will be fupported, Dr. Pearfon acknowledges he 
got the fame foot from the cauftic alkali ; but then 
he has this falvo, that he could obtain no alkali 
but what poffelTed fome fixed air. But if he will 
look (harp, he may procure fotne that pofleflTes not 
an atom of fixed air ; nor will produce any when 
added to acids; which is a certain tefi. And 
which cauftic alkali will, with phofphorus, pro- 
duce this footy matter ; but, by adding a very 
little water to the alkali, the leaft being fufficicnt, 
fo as to afllfl: in the decompofition of the phof- 
phorus, though not enough to give its fixed fire 
an aerial form, but only this footy one: they will 
together produce it. 

1 he Dr. fays, — " 1 am very fully aware that the 
proportion of refpirable air and charcoal produced 
in this experiment, do not correfpond to the pro- 
portions of them, we Ihould have expedied con- 
liftently with the fynthetical experiments concern- 
ing carbonic acid. The variation is efpecially 
great with refped to refpirable air, of which there 
fliould have been eighteen grains inftead of five^ to 

combine 
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combine with the whole of the charcoal." Indeeti 
his experiments and dediKftions Jtre fuch a confu- 
fed mafs of inconfiftencies and falfe conclufions, 
that Sir Jofeph Banks, I flioiild fuppofe, can- 
not clear himfelf to a learned and candid world, 
from the charge of partiality, in receiving his 
pstper, and reje6ling mine. Even thefe five grains 
of pure air, which the Dr. fpeaks of, is orily fiip- 
pofed from their theory, as the phofphoric acid is 
formed m a fmall degree, and it is fuppofed to be 
formed from pure air. 

But the following is an experiment fo obtioufly 
clear, that it is impoffible to miftake it. Take 
pure diftilled water, and impregnate it with as 
much fixed air as it will take up in folution, 
marking the quantity abforbed, then expofe them 
to the rays of the fun for fome time, after which 
expel the air from the water by fire, and you 
will find a quantity of pure air formed. That 
it is the fixed air which formed the pure air, is 
certain, as a great proportion of it difappears in 
the experiment. 

Dr. Prieftley fays, vol. II. p. 219, " In order to 
*' be more fure of this fa(5l, I was more efpecially 

careful, the fecond time that I made the experi- 
" ment, to ufc every precaution that I could 

think of, in order to prevent any error in the 

conclufion. For this purpofe, I took rain-- 
** water, and boiled it about two hours, in order 

" to 
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to get it pcrfedly free from air ; and I began to 

impregnate it with fixed air a long time before 
** it was cold, and therefore before it could have 
« imbibed any common air ; and, in order to ex- 
" pel the air from it, I put it into a phial, which 

I plunged in a velTel of water fet on the fire to 
** boil, taking care that both the phial containing 
" the impregnated water, and the glafs-tube thro' 
♦* which the air was to be tranfmitted, were com- 
" pletely filled with the water, and no vifible par- 
" tide of common air lodged on the furface of 
" it. I alfo received the expelled air in water, 
" which contained very little air of any kind, left 
*' the very fmall degree of agitation which I made 
" ufe of, in order to make the water re-imbibe the 
*f air, ftiould difengage any air from it. Alfo, 
«' that lefs agitation, and lefs time, might be fuf- 
" ficient, i chiefly made ufe of lime-water for this 
** purpofe. But notwithftanding all thcfe precau- 
** tions, I found a very confiderable refiduum of 
•* air, not lefs than Mr. Cavendilh had ftated, that 
** water would not imbibe.** 

Now, can either of thcfe experiments be recon- 
ciled to the new theory ? Yet rhey are fimple and 
plairi; no crucibles or gun-barrels to look through. 
Upon the fixed air forming pure air, a quantity of 
charcoal ought to have appeared; and as the black 
colouring matter is the great charaderiftic of char- 
coal (agreeably to the decompounders of fixed air) 
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we fhould hav€ feen the moft minute tinge in the 
pellucid water : but it continues through the ope- 
ration perfectly pellucid and tranfparent. 

Now, this fimple experiment of Dr. PriefHey's 
is pofitively only to he accounted for by fny f)ifiem, 
being in direct oppoJitio7i to all iheir opinions. Here 
is a quantity of fixed air turned into phlogifticated 
air, clearly and obvioufly, beyond the moft vague 
conjedure, to fuppofe to the contrary. There was 
nothing but fire and water that were employed in 
the procefs to produce the change. It cannot 
poffibly bear any other explanation than this, that 
the fire faturated itfelf with the fixed air and water, 
fo as to take off the aerial acid's aciditv; but not 
to give it an impregnation or faturation of fire fuf- 
iicient to form pure air, which the fire of the fijn, 
operating by flow degrees, gives it, producing 
pure air. Their prel'ent hypotheiis fuppofes phlo- 
gifticated air an element, and that fixed air and 
water are not formed of it.* From whence does 
it come . then ? Here one body difappears, and 
another appears, agreeably to the proper propor-- 
tions. Will no admonition of mine call forth that 
candour and realon that ought to take place in 
philoiophical difquifitions ? I call upon an expla- 

* Dr. Priellley, from his late experiments, thinks that phlo- 
giftlcated air Is formed from an acid and phlogiilon. Here, 
»bvJoufly to the fenfes, fire produces the fame cffe£l. 

onation 
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nation of thcfe two fimple experiments. iVhat 
mnjl the candid world think f 

Mr. Lavoifier, by an experiment, attempts to 
prove, that charcoal is one of the conftituent parts 
of fixed air ; which is this, by burning charcoal in 
pure air, a very fmall reliduum of the charcoal is 
left ; while there is a large quantity of fixed air form- 
ed, nearly equal to the weight of both the pure air 
and the charcoal. But if we will confider what 
pure air is formed of; of the aaial acid and water, 
neutralized by fire ; and charcoal of the vegetable 
acid, water, and fire,t part of which 'fire is fo united 
to the acid that, upon cumbuflion, it forms the 
aerial acid, commonly called fixed air. That ia 
forming wood into charcoal, the heavy earthy 
parts go off united to the heavy inflammable air. 
Dr. Prieflley even found the heavy earths of metals 
intermixed with nitrous airs and infiammable airs ; 
and that, upon ftanding over water, they would 
depofite a part of their earth.* And he like wife 

f The immortal Scheele fays, p. 182, — " The charcoal 15 
" moft proper for the purpofe, fince it Is a fulphur compounded 
" of phlogifton and aerial acid. If coals be ground together 

with alkali, made cauftic by quick-lime or fire, and thea dif- 

tilled in a glafs retort in an open fire, a great quantity of in- 
« flammable air i^ thus obtained, containing np aerial acid : if 9 
" bladder be tied to the mouth, the ajkali on the other hand 
" lofes it caufticity, and effervefces with acids." 

* Magnefia, by calcination, loofes part of its earth. See 
Bergman's EfTays, vol. I, p. 42. 

D 2 fpund 
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found that the nitrous acid mixed with fpirits 
of wine, &c. and aerilized, would be formed into 
the aerial acid ; need we wonder then at the quan- 
|:ity of the aerial acid being found in the burning 
pf charcoal along with pure air, formed from 
nitre, &c. 

Can we have a more convincing experiment of 
what charcoal is formed of, viz. in pafTmg the 
fleam of water through charcoal, which forms two 
kinds of airs, fixed and inflammable airs. The 
vegetable acid of the wood, by being charred, 
having got a faturation of fire, in one cafe to form 
inflammable air, and in the other fixed air; the latter 
being a faturation jufl: fufficient to give the acid a 
permanent aerial form. The fteam giving to both 
the airs the water for their aerial compofition. — 
This is the true explanation, without running into 
the wild fuppofition of water being formed of 
both thefe airs. 

Even acids are feparated from alkaline falts, by 
the influence of actual firej and every chemift 
^nuft allow, that there is a ftrong attradlion be- 
tween thole bodies ; therefore we need not be fo 
wonderfully furprifed, if phofphorus can be fo de- 
compounded. That neither it nor fulphur can be 
decompounded by heat alone, without the aid of 
pther bodies, is moft probably owing to the vola- 
tility of phlogifton. This is exemplified in al- 
kalies. The fixed alkali can be bereft of its aerial 

acid 
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ftcid by fire; but the volatile alkali cannot; But 
by lime, the volatile alkali is as foon made cauftie 
as the fixed alkali. That, by, the powerfiil influ- 
ence of fire, both falts are fometimes aerilized 
with acids, appears from nitre being formed into 
air, from nitrum flammans the fame. 

In forming the calcareous earths into lime, in 
attending to the procefs accurately, we may ob- 
ferve different phenomena ; at firft the fixed air 
and water are expelled, and the earth faturated 
with loofe fire. But if you pufh the procefs far- 
ther, the fire will, inftead cf taking this loofei 
faturation, become more fixed, penetrating the 
earth, fo as to become alkalefcent : and in this 
ftate, the lime becomes light and fpungy, having 
loft part of its earth, and will not do for mortar, 
the workmen rejeding it, as being ufelefs ; for it 
will not fplit and fall into powder with water. — 
i have, by carrying on the procefs for a long time, 
made it almofi an alkaline fait, turning it perfedlly 
mild, in refpedt to its caufticity, and having the 
properties of alkalies in mod of its qualities** 

Dr. 

* I have proved, iii my Thoughts on Air, that the caufticity 
of lime does not depend upon the abfence of its fixed air, but 
lipon its faturatiori of loole fire ; v?hich fire, when it becomea 
aftive by water, &c. bums or confumes bodies. Now, this ex- 
|)eriment proves it ; for, when the fire is fo puflied in the pro- 
cefs, as to be niiore fixed in the earth, fo that moifture, &c. 
*annot expel it, the lime then becomet mild i— and it will beat 
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Dr. Pearfon's paper mentions aredifhbrownpowi 
der, which he obtained from lime and phofphorus ; 
and -sC^hich, upon being thrown into water, pro- 
ducesa vapour that fulminates with the atmofphere. 
This fulminating vapour, agreeably to the prefent 
hypothefis, decompofes the water. Need I men- 
tion that the fire, which the phofphorus and Ume 
receive, and being fo exficcated, that, upon 
coming in contadt with the water, they imbibe or 
attrad it; and fo much fire is fet loofe from the 
lime, &c. which, along with the water, aerilizes 
the phofphorus ; and probably may fet a part of 
its fire loofe, as inflammable air, as there is plenty 
of water to gi ve it an aerial form : and not the very 
Angular and extraordinary idea, that the water is 
decompounded; and, upon its ignition, it thunders » 
How long will our modern chemifts go on with 
their experiments to fupport fuch hypothefes ? — ^ 
Human knowledge is weak ; and in the invefii- 
gation of abftrufe fubjedls, very weak opinions 
h'ave been received. This we fee often exemplified. 
But then, when a regular fyftem has been ofl^cred, 
which embraces all the phenomena ; for I muft 
again repeat, that there is not one experiment of 

no other explanation. The idea of its wanting its acid to neu- 
tralize the earth, is quite inadequate to the phenomena ; for it 
ought in this cafe to have become more cauftic at the latter part 
of the procefs, inftead of its becoming perfedly mild, and of an 
alkalefcent ijuality, 

the 
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the many thoufands that have been made, which 
my dodlrine does not fully and rationally account' 
for. Theii what muft we think of our chemical 
philofo^phers, who- fo far from receiving it, take 
every method' they can to fupprefs its invelliga- 
tion. Though they have not puhlifhed againft 
it and abufed it ; yet their treatment has been, 
more cowardly 2tnd lhamcfui : they have allowed 
the reviewers, thofe traders in criticifm, to brand 
it with all the abtrfc they can ; while they never 
once ofter publicly to invefligate it ; well know- 
ing, that to bring it to public notice, would be to 
eftablifh it : therefore they (land iii the eye of 
jufticc, candour, and liberality, in the fame predi- 
cament, as if they themfelves had fo ihamefully 
abufed it, — indeed it would have been a more 
manly part. This kingdom is marked for its 
liberality and candour; biit I am afraid we have 
bur ariflocrats in fcience ;— yea, even thofe men 
who are bawling moft for liberty, vulgarly called 
patriots : but the word implies a liberality and 
generofity of fentiment throughout. 

As the forming fixed air into dephlogifticated 
air, is certainly a procefs by which we may ac- 
curately judge of the formation of dephlogifticated 
air, I have paid a particular attention to it ; but 
] will not give the minutias of the experiments, 
many have done. If the public, after the ufage I 
have received, gets a detail from me, they may be 
D 4 fatisfiede 
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fatisfied. To other philofophers the philofophi- 
cal Tranfacftions arc open for their long hiftory 
of dry expeniments : hut I hope the day of reckoning 
and retribution will eome. That fixed air, when 
foluted in water, will, by the adtion of the fun, 
form pure air, has been proved by Dr. Prieilley 
and others. As my theory fuppofes that fixed 
air and water, united to the rays of the fun, will 
form pure or refpirable air; therefore, to fhew 
whether my theory or Mr. Lavoifier's is juft, I 
made a number of experiments. I took frefli 
difiiiled water, and expofed it to a ftrong heat, 
without getting any kind of air from it ; 1 then 
added to it a quantity of fixed air, which it readily 
abforbed, marking the quantity ; after that, I ex- 
pofed it to the rays of a hot fun. But as tranfpa- 
rent bodies are well known to admit the rays of 
light to pafs through them, without arrefting or 
flopping their palTage, I added an extraneous 
body J any will anfwer, filk thread, or a dead 
leaf, dried ftraws, &c. which have an attradlion 
for the air ; and by this means 1 found a great 
quantity of pure air rife to the top of the decan- 
ter, which contained the water j after that I ex- 
pelled all the air from the water by heat, and I 
obtained rather a larger volume of pure air, than 
of the fixedairufedj and not an atom of the latter. 
I found that two things were to be attended to in 
thofc bodies, which were added to the water, to 

affift 
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affift the procefs ; viz. they ought not to be tranf- 
parent, and ought to have a kind of an eledrical 
repulfion to water, fo that the air may Hand upon 
them in diftind: globules : I found glafs bodies, for 
thefe reafons, improper, and likewile linen thread, 
which had a great attrad:ion for the water. 

It is remarked by philofophers, that green ani- 
malcules appear when the water gives out air in the 
greateft abundance. This appears to be from their 
arrefting the fun's rays, and attrading the air in 
the water, the green feeming to be the beft colour ; 
and which nature indeed, makes ufe of in the great 
vegetable world, in attrading the rays of the fun. 
When thefe green animalcules appear in the water, 
by gently adding fixed air, you may continue on,for 
a long time, the procefs of generating pure air. 

The globules of air, when they are feen (landing 
upon the filk, &:c. appear little at firflr, but 
gradually grow bigger; the filk refledling the rays, 
and by that means they enter the globule, warm- 
ing it, and faturating the air, growing larger, and 
as it were generating or forming pure air, by the 
fixed air atrrading the rays, and faturating itfelf, 
by neutralizing them along with the water. We 
fee moft of the faline produdlions of nature are 
formed of acids, an alkaline fait, (which I fuppofe 
fixed fire} and water, and forming regular cry ftals. 
In the vegetable kingdom, moft of the bodies be- 
longing to it are formed of acids, fire, water, and 

earth ; 
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earth ; in bitumens, oils, &c. a more concedtrs- 
ted fire is neceffary with acids, fire, water, and 
earths ; and the different concentrations, combi- 
nations, and proportions df thefe bodies make the 
different bodies upon the eartli, without running 
into the wild fpeculative opinion, that all bodies 
are formed of airs. No airs are formed of them. 

But even our philofophers have given very dif- 
ferent opinions upon the origin of fixed air. 
Auftin, whofe experiments certainly deferve the 
greateft attention, formed fixed air, where there 
could not be the fmallefl reafoii of fuppofmg there 
was any charcoal in the procefs ; fo he, frorri 
thefe experiments, fotmed an h)'potheiis thdt fixed 
air is formed from inflammable air, phlogifti- 
cated air, and pure air. But thefe experiments of 
his are to be explained upon my fyftem. When 
pure air is fired with the pure inflammable air of 
metals, the fire is fo intenfe as even to take from 
the acid its aerial flate, as fixed air, and forming 
it into a condenfed acid. But if pure air is fired 
in the heavy inflammable airs, from charcoal, 
oils, &c. the ignition will not be fo intenfe, 
aad the acid will flill keep its aerial form. — 
Now, here is the dodriHe of fixed air, both by 
analyfis and fynthefis. If the nitrous acid is added 
to an alkali, or a calx, and expofed to a ftrong 
heat to aerilize them, they will form pure air^: 
and if this pure air is burned in the heavy inflam- 
mable 
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mable air, the pure air will be formed into an aerial 
acid : but if fired with a purer inflammable air, 
the pure air will be formed into the nitrous acid it 
was made from. Nay, ftill ftrongcr, if this pure 
inflammable air is gently added to pure air, fo that 
the ignition is not fo intenfe, the acid of the pure 
air will ftill retain its aerial form, viz. the aerial 
acid. This Dr. Prieftley found, when he expofed 
zinc and turbith minerial to a ftrong heat.f And 

even 

f Dr. Bewley fays, p. 65, — " With refpefb to die cora- 
*' buftion of inflammable air, fulpbur, pbofphorus, &c. Mr. 
** Lavoifier hath given feme accurate experiments, which prove 
** the heat to be very confiderable ; but the heat, v^rhen fixed air 
" is produced, is confiderably weakened in thefe combuftions. 
" The difference is, indeed, very great; but it feems evident 
" that that mud be owing to the intenfenefs of the combuftion, 
** and not to the particular ingredients burnt ; as the fame bodies 
*• burning produce the different refiduums. In burning inflam- 
** mable and oxygen gas, the fire is fo intenfe, as to burn in- 
*< ftantaneoufly, going off with a loud explofion ; but when 
*' thefe fwo bodies bum in a Hoav and gentle manner, they form 

only fixed air. To prove this, Dr. Prieftley has given many 
*' experiments, and indeed, the proofs from them are very good 
** ones. 

** But then, that his experiments tnay correfpond with his 
** very fmgular doctrines, he fuppofes that the fixed air is pro- 
*< duced from the dephlogifticated air, by imbibing inflammable 
« air in its naicent ftate, as he expreffes it. To make the ex- 
*< periment, expofe zinc, iron, red precipitate, turbith mineral, 
** to fire in earthen retorts : and the procefs is fimply this ; the 

combuftion takes place in a gentle manner, as the dephlogif- 

*' ticated 
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even thofe inflammable airs which form pure air 
into the aerial acid, if they have a greater quan-. 
tity of fire thrown into them by the eledlrical 
fpark, fire, &c. fo that in the combuftion a more 
intenfe heat is produced, they will condenfe it 

** ti'cated and inflammable airs arei generating ; for, as the heat 
" produces thefe airs, it will in confequencc ignite them. That 
** it is from this fimple caufe, is beyond all doubt ; for, if yoii 
" take care not to raife the heat fo high as to ignite the air?, 
«• you will receive them both entire. Dr. Prieftley was baffled 
** in many of thefe experiments, owing to their firing with an 
*' explofiori, after a quantity had been generated : Jiowever, he 
•* often produced them quite feparate ; which he could not have 
*' done, had there been (as modern chemifts would have us be- 
" lieve) great attradlion between the two airs. Now, thefe expc- 
** riments are in direft oppofition to Mr. Lavoifier*s dodrine: for 
** here is fixed air generated, when water only ought to have 

been generated ; and there was pofitively no carhone. 

<^ Nothing can more clearly eflablifh our hypothefis, namely, 
•« that the quality of the refiduum, after burning thefe airs, de- 
** pends upon the intenfenefs and degree of the combuftion; for 
'* if a column of thefe two airs goes off inflantaheoufly, here all 
** the fire which thefe two airs poffefled, a£ts at one and the 
« fame time, and muft produce a confiderable quantity of heat. 
•* But in thofe proceffes, where fixed air is formed, it burns In 
« a gentle and gradual manner. What fhows this in a moft 
<* flriking light is, if the inflammable air frgm the wood is fired 
** with refpirable air, it burns more gradually, fo as to produce 
«* fixed air. Yet, if this fame inflammable air has a greater 
•* quantity of fire thrown Into it by the eleftric fpark, or com- 
•* mon fiire, it will explode all at once, juit as the inflammable 
•« air fron» metals does, and produce the nitrous acid." 

into' 
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mto the. original nitrous acid. Nay, even the 
fixed air, which is formed by water and the fun 
into pure air, and that fixed air, which is formed 
into pure air by expofing the calx of mercury, 
(made from thecorrofive fublimate, decompound- 
ed by the fixed alkali) will, if fired with the in- 
flammable air from metals, be found in the ftateof 
the nitrous acid, as Mr. Cavendifti found. I have 
found that thofe inflammable airs, which will 
form pure air into fixed air, if they are mixed and 
pafs through a red-hot gun-barrel, will burn 
fo intenfely, as to form the nitrous acid. The 
learned and ingenious Dr. Milner, by pafiing the 
volatile alkali through manganefe, found nitrous 
air formed. As the procefs was conduc^ted ina red- 
hot gun-barrel, and as the manganefe generated 
the pure air, it fet fire to the volatile alkali, and 
the combuftion was conduced fo intenfely as to 
form the pure air into the nitrous acid and water; 
both of which ading upon the phlogifton, either 
the unburned volatile alkali, or that of the iron of 
the gun-barrel, produced nitrous air. Qn pjiilo- 
fophical chemifl:s wifii for more clear and felf-evU, 
dent demonjlrations f They ought not to run intQ 
thofe wild conje^ures of water being formed of 
^irs; and of charcoal and pure air, forming fixe4 
air. Charcoal is a faditious body. 
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OBSERVATIONS ON DR. BEDDOES' PAPER IN THE 
PHILOSOPHICAL TRANSACTIONS, ON THE PRO- 
CESS FOR CONVERTING CAST INTO MALLEABLE 
IRON. 

D R. Bcddoes has endeavoured to explain, upon 
the principles of the new theory, the phenomena 
of this procefs for converting cafl: into malleable 
iron, in two papers which are publilhed in the 
Philofophical Tranfadions. It is an explanation 
embarraffcd with difficulties ; for, according to 
the principles of this theory, it is fuppofed that 
pure air is neceffary to the procefs, in uniting with 
the charcoal, and difcharging ihemfelvcs as fixed 
air. But the Pr. fays,—" Its action upon the 
" metal feems to be pernicious : I confider its 
*' prefence as an evil." Now, if Mr. Lavoifier's 
theory be true, it would certainly greatly haften 
the operation, by difcharging the charcoal. But 
without following Dr. Beddoes in his experiments 
and obfervations, which being condiK^led under the 
influence of this theory, are contradidory and er- 
Toneous, I lhall give the hiftory of the pheno- 
mena, as I have obferved them, explaining them 
upon my theory, and then we will fee which 
more fatisfadorily accounts for them. 

I fuppofe that the caft iron is only imperfedly 
metalized, and ftill retains part of the charcoal 

ufed 
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xifcd i n the firft operation . Tliat upon heat bei ng 
again applied, the ingredients begin to atrrad the 
fire of the charcoal ; and, as they attract it, they 
give out rhe water they were united with : for 
moll: of the metals are found in the bowels of the 
<earth in their ftate of calces. I have found, that 
tbefe calces are formed from the earth of tl^e 
meul being united to the water, and not to pure 
air. My procefs, in proving that, is (after care- 
fully taking fulphur and all extraneous bodies 
from them; by adding a concentrated acid tq 
them, and then by expofing them to a great heat, I 
get water from them.— See page 24. 

Then, upon the water being feparated from the 
calx, will acft as fleam, from the influence of the 
fire, and form part of the charcoal into inflam- 
mable and fixed airs .; the workman Itirring the 
ingredients which aHift the operation, that all 
parts may have the influence of the heat, and 
each particle come in contad with the charcoal. 
One very ftriking phenomenon is, that a great 
heat will be generated, apparently from the ingre- 
dients themfelves, and not from the influence 
of the fire : and this, I have obferved, is the 
time when the procefs is moft adive, the calx re- 
ceiving the charcoal's fire, and the iron becom- 
ing malleable. It is the fame in the calx of 
gold, when it fulminates with the volatile alkali. 
The calces are then decompounding the alkali 

and 
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and charcoal ; making the fixed fire of the alkali 
and charcoal become free fire, the calces taking 
or attracfling it from its prefent chemical com- 
bination, uniting with it, and they becoming 
metals. But, in this operation, a great quantity 
of the fire becomes adlive, and efcapes. This 
procefs, as I have oblerved, is clearly feen in the 
calx of gold : the calx penetrating the voJatile 
alkali, attravfling its fixed fire from its combination 
with the alkali, and feizing a great part of it, be- 
comes gold ; while a great quantity of it efcapes as 
adual fire, forming the explofion. 

In the procefs of the iron, when the calx is 
attrafting and fetting free the charcoal's fire, 
there will be at that time the greateft generation 
of airs : for the water of the calx of iron being 
expelled by the fire, it will be formed into fi:eam, 
which will adl upon the undecompoundcd char- 
coal, forming inflammable and fixed airs.f 

Now, thefe phenomena are not to be accoun- 
ted for by their theories ; but mine gives a full 
and fatisfadory explanation of them ; indeed they 
are its ftrongeft evidence. And it explains a 

:f- For I have found (in the procefs of pafling fteain through 
charcoal) that when the charcoal was not expofcd to fo ftrong a 
l^eat, and the fteara in the greateft abundance, that the greateft 
proportion of fixe^ air came over ; and when great heat and 
lefs fteam, more inflammable air.— See my Letter to Dr. 
jPrieftlcy and others. 

phc- 
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phenomenon which was always perfedly obfcurCji 
how phlogiftic bodies, (bodies which poflefs a 
great quantity of fixed fire) reduce metals. It 
evidently appears it is not from their uniting to 
the calces in their compound ftate ; nor in the 
ftate which Stahl fuppofed, but in the ftate of ac- 
tual fire: and that this fire, at the time, is 
exceflively intenfc, heating the whole mafs confi- 
derably. And it is a well afcertained chemical 
fadt, that a body, at the time of its difunion 
from another body, which difunion being by the 
influence of chemical attradlion, will, from this 
chemical attradion, rulh into the attradting body, 
and chemically unite itfelf to it, far more fo than 
if the adlual fire was applied from a common fire 
in an elaboratory.f 

There 

f Dr Beddoes mentions a pKenomenon, which, I think, cor- 
roborates my opinion of the formation of inflammable and fixed 
airs from charcoal; that when the procefs was almoft finiihed, 
and when there was little moifture and great heat, there only 
came over inflammable air, and no fixed air comparatively. . 

Dr. Beddoes, in his book upon Mayow, fays, p. 5 1 j — " Now 
** let the pieces of iron be let down into the nitrous acid, by 
** loofening the cord, when a violent efFervefcence, accompanied 
« with heat, will arife, and the water within will be depreffed 
«« by the generated gas. — When the efFervefcence has continued 
*' aboiit twenty minutes, or rather when the water has been 
" depreffed about three finger's breadth, the iron is to be raifed 
** out of the liquor : you will now foon fee the water withia 
** afcend gradually, and in an hour or two it will ftand far above 

E the 
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There is a very ftriking phenomenon, viz. 
when iron is hammered, it becomes red-hot, and 
takes fire. Now I do not fee how the new theo- 
ry can account for this faclj how hammering 
fhould make it imbibe pure air. But, in driving 
a nail into the firmeft wood, the phenomenon is 
the fame, where the atmofpheric air is excluded. 
The fame phenomenon takes place if you rub two 
pieces of wood together, they will take fire ; and, 
previous to their taking fire, they become charred. 
In this experiment, they fuppofe the pure air not 
neceffary in charring ; then why neceflary in the 

** the mark ; for having been at firft deprefled three finger's 
** breadth belov/, ft will be now as much above the mark ; fo 
** that about one-fourth of the fpace occupied by the air will be 
** filled with water : " a^d hideed the luater thus elevated ivill 
** defcend, in no long ttmej to its former level.'* I fufpeft fomc 
*< miftake here : the author fays nothing more of this ftrange new 
** depreffion of the water : how can any air be generated in thefc 
** circumftances ? Did one of the pieces of iron at any time 
** come off the bunch, and remain behind in the acid ? I wifh 
«* the paffage were out of the book, or at leaft, that fome one 
*' would explain it to me." 

Now the explanation appears to be clearly this, upon taking 
the iron out of the nitrous acid by the cord, the iron was ftill 
in a ftate of generating more nitrous air ; therefore, after the 
pure air was fully aded upon by the nitrous air already gene- 
rated, taking the iron out of the acid at that part of the pro- 
cefs. Its furface being covered with the acid, they go on genera- 
ting more nitrous air ; and in confequence increafe the volume 
of airs, 

proccfs 
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procefs with the iron ? I think there Ls no doubr, 
but both phenomena are upon the fame princi- 
ple. I rubbed two pieces of wood inclofed in a 
bladder, containing, in one experiment, azote, and 
in the other the aerial acid ; the bladder being only 
one third filled with thofe airs ; fo that I had li- 
berty to hold each piece of ftick fo tight, as to 
give them the attrition necelTary ; and the fame 
phenomenon took place, as if they had been rubbed 
in the open air : they became charred. If a piece 
of fir is expofcd to the influence of the dephlo- 
gifticated marine acid air, it will be charred, the 
acid feizing upon the fir's phlogifion; and, in the 
attrition, the wood likewife loofes its phlogifton, 
cfcaping as a(5lual fire. Now, in charring wood, 
every chemifl: muft know the procefs, and what 
comes from it, when charring, feen by placing the 
wood in a gun-barrel, and expofing the barrel to 
a great heat. In the operation, a confiderable 
quantity of inflammable air comes from it ; and 
in iron the fame. To char it, it is neceflary to 
take away the inflammable air from it. Then, in 
thefe two procelTes of attrition and the applica- 
tion of the dephlogifl:icated marine acid, the wood 
muft have loft its inflammable air j which is really 
the cafe. 

But let us attend particularly to the procefs of 
inflaming iron, by taking from it its inflammable 
air or phlogifton or (to fpeak with greater pro« 

E 2 priety) 
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priety) its fixed fire, by the power of mechanical 
fridlion, 

I got a large piece of buckram, and glazed it, 
fo that it was impervious to the air ; I inclofed 
within it a fmall fmith's anvil, and a rod of iron ; 
in one part of the cloth there was a hole, fo as to 
admit a fmith to put his arm into it, and then the 
hole was tied very clofe upon his arm, fo as to 
hinder the pafTage of any air, and the buckram was 
prefled clofe, fo as to prefs out any air ; then I 
filled it again with fixed air, paiTed through a 
heated gun-barrel, to exclude any moifture, all the 
apparatus being extremely well dried for the ex- 
periment ; after that I prefled out all the air, in 
order that if any atmofpherical air had been left, 
it might be expelled, and filled it with pure dry 
fixed air.* I defired the fmith to hammer the 
iron ; taking hold of it with his left hand, through 
the canA^afs. 

After he had ftruck it for a long time, I care - 
fully examined the rod, and particularly the par- 
ticles that had been jflruck from it ; and I found 
that part of the rod which had been hammered, and 
the grains that had been feparated from it, had \ol\, 

* There was an affiftant to keep the fides of the buckram 
from interfering with the hammer ; and likewife a little window 
formed of glafs, and glewed to the buckram, fo as to aid the 
artift in ftriking the rod of iron, which became very hot in the 
operation. 
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in a great meafure, their malleability ; to the eye 
they appeared nearly as if they had been calcined 
in an open fire. I found that the magnet that 
bore a dram weight of the iron, cut into fimilar 
pieces, and inclofed in a piece of paper, would not 
bear above half a dram of thofe that had been cal- 
cined in the experiment. That a diluted folution 
of the vitriolic acid produced nearly twice as 
much inflammable air, from that part of the iron 
rod which had not been hammered in the experi- 
ment, as from that which had ; and that a fmall 
quantity of fixed air came from the calcined iron. 
You will find the fame refult, if you employ in 
the experiment azote inftead of fixed air. 

This experiment will be more eafily performed, 
if you have a fmall iron mortar, fixed in a fmith's 
vice, and a very heavy peftle, fuch as the apothe- 
caries ufe, with a bladder well dried, and filled 
with fixed air, and tied clofe to the top of the fides 
of the mortar, and round the lower part of the 
peftle, fo as to admit of the peftle's motion, about 
four inches up and down, and pieces of iron being 
put into the mortar, and forcibly beat and ground 
for a long time. 

Now here v,as a great heat generated, and a 
very fenfible lofs of the iron's metallic principle, 
without either pure air or water being employed 
in the operation. I employed fixed air, as it is 
well known that it extinguilhes red-hot iron im- 

E3 mediately! 
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mediately J thatfo far fram conducing to its com- 
buftion, it has a jftriking effed in extinguifhing it. 

An idea has been entertained, that fire is owing 
to the vibration of matter, and not to the a6lion 
of a peculiar fluid. This was the opinion of Sir 
Ifaac Newton ; he was no chemift ; but had he 
traced fire in the different chemical proceffes, he, 
no doubt, would have deferred the opinion. I 
think with Bergman, that there cannot be a 
clearer fad, than that fire is produced from a cer- 
tain material fubilancc. He fays, vol. I. p. 36, — 
** Numberlefs phenomena, which we cannot here 

confider, evince, beyond a doubt, that heat is 
** the effed: of a certain material fubftance. — It is 
** fufficient here to obferve, that fubtile matter of 

heat occurs in two diftincft ftates ; either it is at 
^' liberty, in which ftate it pervades all bodies, fo 

that all attain the fame temperature, or it is 
** fixed by attradion, and does not exhibit fenfiblc 
** heat, unlefs fet free by more powerful attract 
'« rion." I think there is no philofopher who 
has attended to chemical phenomena, but muft be 
of the fame opinion. But here I have given ex- 
periments, which prove, beyond a doubt, that fire 
is a certain material fubftance, and which mate- 
rial fubftance in the iron and wood was in the 
form of inflammable air; but, by the mechanical 
fridion, was fcparated from its chemical combi- 
iiation, as a-dual fire. have many inftances 

where 
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where mechanical compreflion can fet free adual 
fire. A very fimple one is in Dr. Darwen's ex- 
periment on atmolpherical air; by the com- 
preflion of it, he produced heat, and, by expanding 
it, he produced cold. I would have philofophers 
attend to thefe experiments ; I think they fully 
prove my fyftcm of fire. 

Dr. Fordyce's paper to the Royal Society, of 
heating the diaphragms of pafteboard and iron, 
only prove this, that metallic bodies, from re- 
ceiving a certain quantity ot fire, raife the tempe- 
rature higher than fome otherbodies do, by re- 
ceiving the fame quantity. This fa6l is moft ftrik- 
ingly proved in Boerhaave's famous experiment 
of mercury and water ; the water raifing the mix- 
ture fo much higher than the mercury ; though 
heated before the experiment to an equal degree. 
— The elucidation of which (fee my former 
publications) is from the mercury (and the iron 
from the fame caufe) having already a high 
faturation of fire, (as phlogifion) which fixed 
fire will ad upon the aftual fire, though fixed, 
raifing the temperature ; and v/hen mercury, or 
iron, is cooled, they will give out lefs fire, becaufe 
part of this fire is fixed ; but, neverthelefs, this 
fixed fire will, in a fmall degree, adt upon the 
adual fire as adual. This, as we have juft obfer- 
ved, is fi:rikingly feen in mercury; a pint of boiling 
water will raife a pint of mercury fo much higher 
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than it will do a pint of water of the fame tempe-r 
rature with this mercury; but take away the 
mercury's fixed fire, or phlogifton, by calcination^^ 
and the water will not heat it fo much. 

Steel is only iron, which has received a higher 
faturation of fixed fire, than iron. The procefs of 
making it being in expofing iron to phlogiftic 
bodies ; or in heating iron red-hot, and then 
haftily extinguifhing k in the cold water. The 
iron's fibres being diftended with the heat, upon 
the mechanical application of the cold water, 
are fuddenly contradled, and, in this contraction, 
fix the fire. The fame as the fixed alkali, by 
being mechanically agitated with fixed air, will 
receive a greater faturation of it, than it before 
pofleffed, having a fuperabundant faturation, as it 
were. / 



pN TH^ FORMATION OF PURE AIR FROM MERCURY. 

That famous experiment of Mr. Lavoifier's, 
which is the pillar of their prefent hypothefis, 
viz. in calcining mercury, there is pure air at- 
traded by the calx, and upon its reduction (with- 
out addition) it gives out pure air; the explanation 
of which is given by Dr. Bewley.* 

But 

* Dr. Eewley fays, p. 92, — " The experiment which firft 
|< fuggefted, and is the foundation of Mr. Lavoifier's doftrine, 

" appears 
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But in calcining mercury by agitation in water, 
i have found the mercury calcined, from the 
water alone, without any pure air. Dr. Bewley 
fays, p. 104, — *^ Dr. Harrington hath clearly 

" proved 

appears, upon the lirft glance, to be very mucli in favour of 
. it ; and he fays, to prove it both analytically and fynthetically. 
** If mercury is calcined in atmofpherical air, the air will lofe 
" its oxygen gas, being imbibed by the mercury ; and, upon 
*' reducing the mercury, a quantity of oxygen gas will come 
*' from it ; the mercury will be reduced, and the air become 
" refpirable again. Now let us inveftigate thefe phenomena, 
«* and fee whether Mr. Lavoificr's theory, or that of Dr. 
" Han-ington, will beft account for them. 

** Mr. Lavoifier fays, that the oxygen gas is a pure element. 
** Dr. Harrington fays, atmofphei-ical air is formed of fire, fixed 
" air, (or, as Mr. Bergman, with greater propriety calls it, the 
*' aerial acid) and water; but the fadlitious oxygen gas of fire and 
** acid, water and earth. Now Mr. Lavoifier allows that the 
<* calcining of metals is an a6l of combuftion, which is ftrikingly 

feen in the calcining of iron by burning. And Mr. Lavoifier 
«* muft alfo allow that, when moft bodies are burned in atmof- 

pherical air, the oxygen gas turns to the aerial acid or fixed 
*' air ; and that, into whatever this oxygen gas is turned in the 
" burning of mercury, it is imbibed by the calx. I /hould ex- 
<* peft, that Mr. Lavoifier will allow me to fuppofe, that the 
*< combuftion of one body is much the fame as the combuftion 
<* of another, (juft as the refpiration of one animal is like to 
** that of another) that is, afts the fame upon oxygen gas. 
«' Then I will fuppofe that the burning of the mercury, and 

moft of the bodies, upon this earth is the fame, and that they 
** all turn oxygen gas to an acid air. In one cafe only, the 
,« oxygen gas is not imbibed by the burning body, but in the 

«' other 
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** proved the following fails ; namely, that the 
** calx of iron, made by fteam, is formed by the 
calx imbibing the pure water ; and that the calx 
" of iron, formed by burning it with the oxygen 
" gas, is from its imbibing the acid and water con- 

" tained 

•* other it is. Then let us fuppofe that this fixed air, or aerial 
** acid, is imbibed by the calx of mercury. That the calx of 
** mercury has a great attraftion for air, is a fa6l which has 
" been long known in chemiftry. I will give Mr. Lawifier an 
*' example. The corrofive fublimate, of mercury, if united to 
an alkaline fait, the fal ahfinthii for inftatice ; the marine 
acid will leave the calx of mercury and unite itfelf to the 
** alkali ; and the fixed air of the alkali will unite itfelf to the 
*• calx of mercury. This experiment is well known to chemifls: 
** and it is equally as well known, that if this calx of mercury is 
** expofcd to heat, it will form oxygen gas, and the mercury 
** will be reduced. Dr. Harrington fays in liis Letter, p. S8. 
** But even fixed air may be formed into pure dephlogillicated 
•* air, if united to the calx of mercury (this calx we have all 
** along proved to have the greateft attra6iion for concentrated 
*' fire) viz. in the experiment of the corrofive fublimate being 
*' decompounded by an alkali ; if expofed to fire, it will yield 
*' more empyreal air ; but it cannot bear the explanation that 
Mr. Kirwan gives of it, viz- Irhe fixed air being decompounded; 
»< for if the fire is not pufhed, you will get the dephlogifticated 
« air from it, and the calx will not be reduced : nay, to fhew 
" that it is not phlogiilicated after this procefs, agreeably to Dr. 
" Prieftley's own teft, it will form with the nitrous acid, pure 
** dephlogiftigated air again ; or if united to the marine acid, 
** and then precipitated again with the alkali, it will form again 
•* pure dephlogifticated air. Our theory here appears fo rational, 

«« that 
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** tained in the gas : but nothing but pure water 
" is found in the calx made by fteam. 1 have 
" likewife found, that the calx of mercury, 
" made in diftilled water, by ftrong agitation, (a 

** mill, 

" that, when this JeDhlogifticated air is burned, it will be decon> 
«' pounded ; that is, its fire will be feparated from the fixed ail', 
** both being produced in the procefs of burning." 

*' Now, it is evident that Combuftion, or the fetting loofe 
«< a quantity of actual iire, has the power of turning the oxy- 
** gen gas to an acid ; and we muft fuppofe that the aeri- 
** al acid, when condefended in the Mercury, mutt become 

concentrated, foraging an acid of much greater acidity. 

That £re will turn the pure part of atmofpherical air int« 
•* fixed air, has been fully Ihewn in this treatife ; viz. the elec- 
** trical fpark taken in atmofpherical air ; and it will alfo turn 
« oxygen gas into the nitrous acid. It has likewife been pro- 
** ved, that when nature's oxygen gas of the atmofpherical air, 
** and the faditious oxygen gas of chcmifts, are operated upon 
«' by pure fire, (fee p. 84 of this Treatife) that they will be 
*' turned to the nitrous acid. 

« Then w^e are clearly brought to this conclufion, that aclda 
" and the calx of mercury produce oxygen gas; and what 
« directly confirms this conclufion is, that if an. acid, either of 
** nitrous, vitriolic, or fixed air, is added to tlie clax of mercurj', 

they produce .oxygen gas. 

** Chemills fay, that this prodiifticn of oxygen gas, is from 
« the oxygen gas, which they fuppofe the acids and the calx 
'* poffefs. But with refpeft to thofe other bodies which are 
♦« faid to poiTefs oxygen gas, try if they will produce oxygeu 
«« gas with the calx of mercury ; and fteam, as they fay, is 
« capable of decompofition ; then water (for inllance) feems to 
♦« be tlie rooft proper body, as containing tlie greateft quantity 

"0? 
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" mill, for inftance, one of Dr. Prieftley's experi- 
" ments) will give out no oxygen gas, but pure 
" water only, at its redu(5i:ion, (when it is reduced 
" without addition) and yet Dr. Prieftley has 

" proved 

** of oxygen gas: and likewife the calx of mercury has a ftrong 
** attraftion for its inflammable air. Water then, conformably 
** to them, fhould be the moft proper for the calces to get 
" oxygen gas from : and therefore the propereft body to unite 
«' to the calx of mercury : but it will not anfwer to unite the 
*' calx to this or to any other body, but only to acids. — 
" Moreover, what ftrikes diredlly againft their hypothefis is, the 
*• faftitious oxygen gas is fully proved by Dr. Harrington, to 
** be a different kind of gas, from the pure part of atmofphc- 
** rical air. 

« Then, in this cafe, we muft be allowed to fay, that the 
« bodies, neceffary to produce oxygen gas, are an acid, the calx 
** of mercury and water. It is well known that acids and the 
** earth of metals have a ftrong attraction for each other j and 
** thefe two bodies have a ftrong attraftion for fire or phlogiftion. 
** The nitrous acid, by being expofed to a great heat, becomes 
** red and phlogiftlcated ; and the calx of mercury has fo ftrong 
*• an attraftion for fire, that heat alone will reduce it. And, as 
** to phlogifton, the nitrous acid has fo very ftrong an attradtion 
" for it, that chemifts have placed thefe two at the head of the 
" table cf attradions ; and the calx of mercury greatly attracts 
" phlogifton and becomes reduced. It is no lefs true that heat 
" will aerilize both the nitrous acid and the mercury. 

** Now, under a review of all thofe circumftances, are we not 
*' authorized to fuppofe that, when thefe bodies, the acid, the 
" calx and water, are for a long time expofed to a great heat, 
" that they will fix a quantity of this heat or fire, and be aerilized 
<< with it, forming that neutral phlogifticated body, called oxy- 
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" proved it to be a calx, viz* the precipitate per fe. 
*« See Prieftley, vol. IV. And I have alfo found, 
" that, at its reducflion, it imbibes inflammable air, 
" and is a calx fimilar to that made from iron by 

" water." 

" gen gas ? The a£lion of the fire implies this ; for when they 
** become red, they give out only cmpweal air: and it is very 
*< well known that fire or phlogifton reddens the nitrous acid. 

" That the acid gets neutralized with the fire and water, 
«« appears from Mr. Cavendiih's experiments. This procefs is 
« ftill more evident in lead. If lead is burned in a quick way in 
« atmofpherical air, it will form only the grey calx of lead, as 
** it imbibes the acid of the air in its rcduftion : and if the calx 
** is expofed to a great heat, it will give back again only that 
** acid. But if this lead is calcined in a gentle way, 'by being 
** expofed to the reverberation of the heat, it becomes gradually 
*' red, till at laft the red is highly florid, and of the fame colour 
*' as the calx of mercury. 

" That the calces become red from the fixed fire in them, is 
ftrongly confirmed by this, that their colour is fimilar to that 
** which the blood receives in the lungs; this has been fully 
•* proved by Dr. Harrington, to proceed from no other caufe, 
** but receiving fire or phlogifton: and, what farther corroborates 
" this opinion is, that alkaline falts, whichi hope, I may now 
" be allowed to call fixed fire, will produce the very fame efFcft 
** upon the blood, forming it into that high florid red colour ; 
*' and oils the fame. 

** That part of the mercury goes along with the acid, in 
«* forming the oxygen gas, hath been fully proved by Dr. 
" Prieftley : this is ftill farther confirmed by nitre. Nitre ia 
<' that body beft adapted to form oxygen gas, an ounce produ- 
«« cing half an ounce of oxygen gas. Now, alkaline falts arc 
«* found to be already fire fixed and concentrated by nature ; 

** therefore 
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water." I fee, from the Analytical Review^ 
that upon the continent they are making fimilar 
experiments. " The reviewer of Crell's Chemi- 
cal Journal in the June Chronicle, having noticed 
an experiment by Mr. Gren, in which he received 
quickiilver calcined per fe, without obtaining de- 
phlogifticated air, and requeftcd him to repeat it, 
as, if confirmed, it would ftrike at the root of the 
new theory. Mr. Gren informs him, that it has 
been done more than once, by Mr. Weftrumb, 
whofe letter on the fubjec]: he tranfmitted to 
him. Mr. Wcflrumb put half an ounce of quick- 
fiver, calcined per fe^ into a fmall retort, with a 
neck three feet long : to this he luted a right angled 
tube, that terminated in a glafs with two aper- 

** therefore part of the procefs is already executed, the fire being 
*' already fixed : confequently, the acid and the alkali only want 
** fire enough to aerilize them. 

" What then muft we think of that hypothefis, which fup- 
** pofes that a flrong acid and an alkah can be feparated after 
** they are united, and they fay, that by a fuppofed feparation,and 
" a fuppofed attradlion, the acid is decompounded of its oxygen 
«« gas and phlogiftlcated air. But where is their proofs that 
" alkalies have any attraftion for phlogiilicated air ? They have 
*' none. Nav, the moft whimfical (or fhall I call it abfurd) part 
of all is, (as Dr. Harrington has fhewn, fee p. 17 of this 
<* Treatife) that Dr. Prieftley got fuch a quantity of airs from 
*' nitre ; that in one procefs the alkali muft have attrafted the 
«« acid's dephlogifticated air, and its phlogiilicated air in the 
« other procefs ; and in both cafes, both airs being nearly above 
« the weight of the acid : but enough of fuch abfurdities.'* 
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turesj by means of which it was connedled with 
the pneumatic apparatus. The lute coniifted of 
gypfum fpread on linen, over which fcveral ftrips 
of linen, fmeared with a mixture of quick-lime, 
and curds were wrapped. The retort being placed 
in a crucible, and furrounded with fand, was ex- 
pofed to the heat of a good wind furnace. It was 
fcarcely red-hot, when drops of clear water ap- 
peared in the neck of the retort : thefe gradually 
increafed, and collected in the glafs. They were 
followed by quickfilver, in its running form, 
without a fingle bubble of air making its appear- 
ance. Mr. Weftrumb has made experiments 
on the fubjed in different ways, with calcined 
quickfilver and phofphorus, with the former and 
fulphur, and in other manners, and therefuks are 
altogether contradidofy to the modern fyftem of 
the French chemifts. Mr. Gren is now prepa- 
ring the black calx of quickfilver, having inclofed 
a pound of quickfilver in a veffel faflened to the 
hammer of a fulling mill for the purpofe, in order 
to make limilar experiments with that." — Vid. 
Analytical Review, for Auguft, 1792, p. 473. 

I have found, that if you expofe red lead, im- 
mediately after it is made, to a ftrong heat, you 
can get no oxygen gas from it. But, by being 
expofed to the air, fo as to receive moifture from 
it, it will then give out oxygen gas at its re- 
dudion, as before it wanted the water necelfary 

for 
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for its aeHal ftate. h nd to prove that it was from 
that caufe that it would not give out any pure air is^ 
if you expole it to a flrong fire in that ftate, (in 
which it wants water) you will reduce it, (without 
addition) but no pure air will come from it. 

Now, it certainly is impoifible to reconcile 
thefe faifts to Mr. Lavoilier's fyftem. The calx 
of lead ought not to become metallic, without 
parting with p'ure air: as this body is one from 
which he got pure air ; indeed, it and the calx of 
mercury being the greatefl pillars of his theory: for 
if you take the other calces of lead, the grey, &c. 
they will only give out fixed air at their redu(5lion. 
They having not been expofed to the fire of a re- 
verbatory furnace, to faturate the acid, (which it 
received from the air in its calcination) which is 
neceffary to the formation of pure air. I am happy 
in feeing thofe experiments profecuted on the con- 
tinent, as they direftly ftrike at the root of the 
new dodrine. My experiments are not attended 
to ; but when they come from others, fuch as 
Mr. Weftrumb, they are favourably received ; — • 
truth mujl prevail. \ 

ON 

f It has been found that the pure air, made from the calx of 
mercury and an acid, when breathed, pofleffes a quantity of mer- 
cury, fo as to produce a falivation ; though the air had been 
weU wafhed in water previous to its being breathed. There- 
fore, I think, this coiifirms my opinion, that part of the calx 

goes 
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ON ALKALIES BEING COMPOUNDED OF FIXED FIRE. 

]VIr. Fourcroy found that alkalies, when united 
to the dephlogifticated marine acid, are capable 
- of being ignited, the fame as any combuftible 

body. When M. Fourcroy poured the 

" concentrated fulphuric acid on the oxygenated 
** muriat of poiafh, he obferved a violent effer- 
" vefcence, and the produd:ion of a white vapour, 
" which, though it refembled in fmcll the oxyge- 
" nated muriatic acid, had a charadler peculiar 
" to itfelf : the fait and the acid both became of 
an orange colour. He then varied the experi- 
ment, by cafli ng fome of the muriat into the 
acid : the efFervefcence thus occafioned, was 
" fcarcely perceptible : but, when the mixture 
** was ftirred with a glafs tube, a violent explofion 
" took place, accompanied with tranfient flafhes of 
" red light ; after this commotion had fubfided, a 
" fecond agitation produced another explofion not 
" Icfs violent, and accompanied with more fplen- 
" did corrufcations than the former. On bringing 

goes to the formation of the air. The breathing of this air in 
confumptions, particularly thofe which have been f'^pofed to 
have originated from a venereal taint, I fhould fuppofe would 
be advantageous. And likwife venereal patients, whofe con- 
ftitutions, from irritability, v/ould not bear mercuiy any other 
way. 

F ** the 
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" the flame of a taper near fome of the mixture, 
** which had already made one explofion, white 
" vapour arofe from it in great abundance, and a 
" detonation took place, which broke the veflTel 

that contained it, and was fucceeded by a num- 
" ber of partial explofions of the parts of the 

mixture which were difperfed to a confiderable 
" diflance. A piece of phofphorus, immerfed in 
** this vapour, took fire, and occafijoned a detona- 
" tion ftill more violent. A mixture of this 
" muriat with the concentrated nitric acid, pro- 
" duced fimilar phenomena in a yet greater de- 
" grce. 

" Thefe phenomena M. Fourcroy recom.mends 
" to the attention of philofophical chemifrs ; he 
" afcribes them to the iudden and fimultaneous 
" reparation of light, condenfed vital air, and 
" oxygenated muriatic acid, from the muriat.'* — 
See the Appendix to the Monthly Review, for 
Auguft 1792, p. 514.1 

Now let us attend to the experiment upon the 
muriat of potaHi being expofed to the influence 
of the concentration of vitriolic and nitrous acid, 
v/hich, having a ftronger attraction for the alkali, 
expels the dcphlogiflicated marine acid. But in 
this expulflon it is united to a part of the alkali ; 

f What makes me anxious in quoting thofe liberal gentle- 
men, the reviewers, is, that I found them mifconftrue my obfer- 
Tations fo fliamefully : now they certainly cannot contradid 
their own publications. 

and 
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and the heat generated in the procefs aflifts the 
dephlogiftcated marine acid in penetrating and 
letting loofe the fixed fire of which the alkali is 
formed.* When men have eftabliihed any hypo- 
thefis, they account for phenomena, without ad- 
verting whether it is confiftent with reafon or not. 
Let us confidcr Mr. Fourcrov's explanation. — 
, " He afcribes them to the ludden limultaneous 
feparation of light, condenjed vital air, and oxyge- 
nated muriatic acid from the muriat." The mu- 
riat is formed from the calx of lead, and, as they 
fay, from the acid imbibing the pure air of the 
lead. Now in the condenfaUon of the air, a great 
quantity of light and fire is produced ; feen in the 
combultion of iron. And, llrange ! in its expmfion 
it produces the fiime fire and heat, they fay. This 
is diredly againft the firft principles of their 
fyftem, viz. bodies giving out fire upon their 
condenfation, and imbibing it upon expanfion : 
But thefe contradidlions are of no moment to them. 

Does not the phofphorus produce the fame 

effeB^ and is it not a combujlible body ? Are we to 
lofe fight of every former rational fa£t of our fore- 
fathers ? As the phofphorus produced the fame 
elfea: as the alkali with the dephlogidicated ma« 
rine acid ; can we have a doubt but that they both' 
jid: as inflammable bodies ? It our modern che- 

* that alkalies are formed of fixed fire, {% fufiy proved by 
Dr. Bewley ; and that they are formed into fire by the oombuf- 
tion of gun-powder, &c. 
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jnifts are fo credulous, let them examine the in- 
gredients after the operation, (taking care to avoid 
from the explofion a wafteof the ingredients) and 
they will find, both a part of the phofphorus and 
alkali have difappeared. And if the phofphorus 
is imagined to have imbibed the fuppofcd pure air 
of the acid, they do not fuppofc the alkali to have 
any attradion for it : but they equally produce 
combuftion. Here is a violent combuftion, with 
agreatfeparation of heat and light: and, from thefe 
wonderful theories ^ the acids are faid to be the com- 
buflible bodies containing the fire j while the al- 
kali and phofphorus are not taken into the account. 
How the do5lrine of our fathers is mangled I But let 
me tell chemifls, that the fixed alkali^ will become 
volatile J* and that the volatile alkali is com- 

bufi:ible, 

* Mr. Scheele found that the common oils would become 
volatile oils, by the fire from lime, becoming foluble in fpirits of 
wine. See p, i 75, Experiments on Air and Fire. 

Dr. Bewley fays, p. iii, — "The acetite of potafh, as 
** Mr, Lavoifier calls it, is a neutral fait formed of the acetous 

acid and the fixed alkali, Now, it is well known, that this 

fait, (as Mr, Lavoifier obferves, p. 270) will give out ammo- 
** niac in dilHUation j and by anamoniac he means the volatile 
** alkali. Then, can there be a ftronger proof of the truth of 
** our hypothefis, that an acid, when united to other bodies, as 
** falts, earths, -Sec. concentrates a great quantity of fire, fo as to 

change the fixed to the volatile alkali, as in this procefs of the 
** acetite of potafh ? And it alfo clearly afcertains this fa£t, that 

by an addition of fixed fire, the fixed alkali will become vola- 

" tile, 
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huftible, we well know. Mr. Scheele fays, that 
if you throw the cauftic volatile alkali into a hot 
ci ucibic, it will burn with violence j and it will 
likewife form inflammable air, and explode* 

The formation of niti:e, both to the philofopher 
and the ftate, hath long been a dejideratum: it will 
produce the greateft quantity of pure air; and is 

the 

" tile. And it proves, which is a fa£l of ftill greater confe* 
** quence, that when an acid and an alkali are expofed to heat» 
" they will concentrate a very great quantity of fire : therefore 
*' the nitrous acid, which is an acid of a ftronger attraftion for 
** the alkali, and for fixed fire, will, (as we have fhewn) in the 
" didillation of nitre, attract and concentrate a quantity of fire, 
and form oxygen gas. All thefe are fair and clear dedu6Hons 
*' from unqueftionable fafts. 

• ** With this review, we may be able to account for all the 
" phenomena of the late numerous experiments made by che- 
" mifts for thefe twenty years ; and I aver, that there is not one 
" of thefe phenomena, but may receive an eafy and rational ex- 
" planation from this hypothefis* When oxygen gas is formed 
*' from acids and earths, we have fuppofed that the acid, with 
" fixed fire, and a little of the earth, are aerillzed into the neu- 
** tral aerial fait or nitre, called oxygen gas. That there is a 
" fmall quantity of earth, as much as is neceffary to combine 
•* the fixed fire, the acid and water together, is very probable s 
" for (as Mr. Beaume obferves) it has all along been fuppofed, 
" by old chemifts, to be a kind of bafis to falts ; and thefe bo- 
** dies, I fliould think, form both oils and falts. That all 
" bodies, which contain a great quantity of fixed fire, are formed 
" of acids, water, and earths, is what Dr. Harrington has 

E 3 ♦* always 
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the principal ingredient in gun-powder. I had coU 
leded a number of experiments and fiids, relating 
to its formation, feme years ago, and meant to 
have had them publifhed in the Philofophical 
Tranfa6lions : but this avenue to fame I found 
fliut againft my difcoveries. I have had the 
audacity to contradict the opinions of fome of its 
firft members, and in confequence 1 muft be run 
down: but as the phenomena elucidate thefe 
Efiays, I fliail give the heads. • 

Nitre is formed from the putrefavStion of animal 
and vegetable fubftances: but it muft be condud- 

** always taught, nay I will venture to fay, proved. But he 
** proves that the pure air of the atmofphere is not formed of 
** earth, or the ftrong mineral acids, but of water and a weak 
<• acid, called the aerial acid, or fixed air j and therefore an air 

very different from the faftitious oxygen gas : but that the 
** gas may contain a little earth, when made from metals, is 
** very probable. Dr. Harrington fays in his Letter, p. 135, 
*' As pur theory fuppofes that there is a fmall quantity of earth 

in the artificial empyreal air, to afcertain this, I examined, 
«< very accurately, the refiduum, after decompounding the em- 

pyreal air by the eletSlric fluid ; and I always found a depofi- 

tion of an earthly fediment. That the quickfilver could not 
« produce it, I afcertain ed, by putting in a column of diftilled 
" water between it and the air ; fuch a quantity as would dilute 
" the acid, fo as that it could not in the leaft. upon the 
" mercury. Befides, if the procefs is condufted over foap-leas, 

or lime water, by a chemical examination, you will equally 
*< find that there has been ^n earthy depofition from the air's 
** being decompounded." And Dr. Prieftley has brought a 
*< number of experiments to prove, that nitrous air contains a 

little earth, and how difficult it is to deted it." 

?4 
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cd under the influence of a warm fun, and the 
ingredients piled together in neither too large a 
mafs nor too fmall, in order to make the putre- 
fadion as intenfe as poflible ; fo that putrefadion 
lhall be fo highly conducted as to decompound 
the fixed air into the nitrous acid, the fame as 

has already been done in intenfe combuftion. 

And likewife, when putrefadion is fo intenfely 
conduded, all the phlogifton, of the putrid mafs, 
will be decompounded into free fire ; but this free 
fire, meeting with a proper bafis in the ingredients, 
will form a faturation of fire, as an alkaline fair. 
We need not wonder at this, fince, in burning 
vegetables, &c. a fimilar faturation will be formed. 
— That lime, from old buildings, will produce 
nitre, particularly in hot countries. And as thofe 
buildings being expofed for a long time to animal 
effluvia, heat, &c. will have the putrefadlive pro- 
cefs regularly and flowly conduded by a ftill con- 
ftant fucceflion of frelh animal matter and heat ; 
fo that, in a long time, the fixed air is broke 
down, or changed into the nitrous acid. The ni- 
trous acid, I fuppofe, generated in thofe proceffes, 
where acids are changed under a great degree of 
caloric. That all acids may be generated into 
each other 1 think is a very clear fad. 

When I was upon my experiments in changing 
fixed air into pure air by the fun and water, j 
forgot to mention that the fpring water I made 
Vife of contained an earth, held in folution by fixed 

air 
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air, fo that, after a long expofure to the fun, the 
earth was precipitated. The fixed air uniting to 
the rays of the fun and water, formed pure air : 
but it requires a long expofure before this procefs 
takes place, t 

All 

f And likewife that if vegetable bodies are placed in water, 
and expofed to the fun ; as the putrefaction of the vegetable 
takes place, it will give out a quantity of fixed air, and this fixed 
air, by the adion of the fun, will be formed into pure air. Now 
any of thefe experiments concerning fixed air, which I have 
mentioned in thefc Effays, is fufficlently clear to eftabliili 
my theory. But I will finifh my obfervations and arguments 
upon it with this fa£l : the illuftrious Bergman, Dr. Pricftley, 
and many others, have found that, in pafling the eleftric fpark 
through common air, fixed air is formed. Now in this exper'- 
ment the free fire of the eleftric fire is to that degree of high 
temperature, that it fets free the atmofpheric fire; and the elec- 
tric fire is to that intenfity, that it will diffolve iron in its quick 
and inftantaneous paflage through it. I fliould be willing to 
reft my theory upon this experiment alone ; for .to endeavour to 
explain it upon any other theory than mine, is ridiculous. 

Dr. Prieftley fays, vol. III. p. 299, " Mr. Metherie found, 
** p. 146, though nitrous air is obtained from a folution of 
** mercury in nitrous acid, alnwjl all the acid is found in the fo- 
«' lution." And Dr. Fordyce found alnwjl all the acid in the 
folution of zinc in the vitriolic acid. Then can we have a doubt 
but both folutions are from the fame caufe ; and not fuppofe the 
one from a decompofition of the water, and the other from a de- 
compcfition of the acid. The nitrous acid has a ftrong attradlion 
for metals, the fame as it has for calcareous earths ; and if I 
add as much of the acid as- to neutralize the earth and metals, 
and no more ; and, if upon examination of them after the fatu- 

ration, 
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All the triaU which Dr. Pearfon put his fuppo- 
fed charcoal too, prove clearly that it was a fpecies 
of foot, as the common foot will juft produce the 
fame phenomena. But need I hint to the che- 
mical world other more necelTary trials ; paffing 
the ftcam of water through it, imbibing air when 
heated, &c. &c. &c. But indeed I do not know 
but foot will ftand thefe trials; for the fuppofition 
of its being charcoal is fo abfurd, that I have not 
fpent much time upon it. I have regularly fol- 
lowed our philofophers in detedling their errors : 
but my patience is nearly exhaufted. I would 
advife them to cnft about, as the hunter expreflfes 
it ; for the longer they -are in doing it, the more 
a-wkzva}d mull their behaviour appear. 

ration, I find all the acid, only allowing a little for what the 
nitrous air took up from the metal ; can chemifts form the 
moft vague conjefture that the nitrous acid is dccompouuded in 
the metallic faturatton., as all the acid is found entire, and 
the fame in both the faturations? But ftill more forcibly to con- 
tradift fo very abfurd an opinion ; by paffing the eledr'c fpark 
through nitrous air, Dr. Van Morum reduced three-fourths of 
it into the nitrous acid. — (See a full explanation of this in my 
Letter, p. 32.) What led to this extraord'niary hypothejjst was 
the experiments of Mr. Lavoificr upon mercury, and which I 
have fhewn can likewife oiily be accounted for by my hypothcfis. 
See page 56 of thefe EfTays. 

l)r. Prieftley, Mr. Kirwan, Mr. Cavendifh, and others, who 
ufed once to make fo great a figure in aerial philofophy, are 
now perfeAly mute. To what muft we impute it ? — Time will 
unravel all things. — But hitherto they have had neither the liber- 
mlity to contend nor ackno'VJkdge. 
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OBSERVATIONS UPON THE REVIEWERS OF LITERARY 
PRODUCTIONS. 

Gentlemen of the Monthly RevieiUf 

Y OUR behaviour (from its complexion, the candid reader 
would call malicious) has been fuch, that in juftlce to myfelf I 
can continue no longer filent. You have been profufe in your 
ctiticlfms upon my chemical publications ; but hitherto I thought 
them not w^orthy of notice ; nor would 1 have adverted to them, 
even now, were it not, that in the ftatement of my doftrines to 
the public, you are guilty of the moft wilful perverfion. From 
the influence you are under., I knew your criticifms would be 
fevere, but I always thought they would be liberal and juft ; 
that you would not defcend to the meannefs of mifreprefenting 
my principles, or give a wrong turn to my mode of reafoning. 
When I firft gave to the public my theory upon air, I endea- 
voured to prove, that the air is not phlogifticated in the adl of 
refpiration, but imparts its fixed fire to the blood ; and that 
phloglftdn is not an elementary body, but fixed fire ; which I 
proved, by a variety of experiments, and that the air is formed 
of fixed fire, water, and the aerial acid. You, the monthly re- 
viewers, have negligently, yet arrogantly, difcufled this dodrinc 
and treated me with the moft fupercih'ous contempt. The whole 
of your criticifms are made up of pompous declamation ; nothing 
of argument, fave only a curious anfwer to my arguments and 
experiments upon putrefaftion. And here I would beg leave 
to^uote from Dr. Bewley's Treatife, p. 197, as apropos to my 

prefent 
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prefent pnrpofe, fome powerful arguments I have advanced 

in proof of my doftrine " Dr. Harrington's fyftem of airs did 

" not originate from the experiments of gun -barrels, 8iQ. but 
" from an accurate obfervation of nature. Take an egg, and 
«* examine its fluids ; tluy are mild and bland, confiiling of 
" a watery mucus ; but expofe it to the air, and it will become 
*' highly putrid : its fluids are changed from a pure fliate to one 
" highly alkalefcent and noxious, emitting a mofl; naufeous 
*' fl:ench. I need not enlarge uoon this topic, as every one 
«' mufi; be acquainted with the phlogiftic allcalefcent ftate of its 
** putrid fluids. Then, how muft the egg have received all this 
« alkalefcency ? Froni the air, no doubt, as there was no other 
* body that adted upon it. The air, according to their opinion, 
" is highly phlogillicated ; then the wonder ftill increafes, as 
" we have not only the pliloglfton of the putrid egg, but alfo 
*' the phlogilton which the air has received, to account for. 
" According to Dr. Prleftley's explanation, one egg will phlo- 
*' gifticate two thoufand gallons of air ; therefore, agreeably to 
" his theory, this egg mull have given to the air one thoufand 
♦* gallons of inflammable air ;' or, according to Lavolfier, fomc 
*• ounces of charcoal ; or, to others, an inimenfe quantity of 
*• phlogiflion. 

*' My reader mufl: excufe me, If I cannot bring myfelf to 
** believe, that this fine, mild, bland lymph could pofiefs fo 
*' much phlogillon, or charcoal, as not only to turn it into a 

fl;ate fo highly putrid and ofFenfive, but even to phlogIfl:icate 
*' fuch a quantity of pure air. And I beg leave to diflcnt from 
** the opinion of thofe chemiflis who believe it ; their reafons and 
" chemiflir)'- being fo very different from mine. To convince 
** their judgment that they are wrong, is perhaps not in my 
*' power ; yet I hope, I fhall be able to convince their ftomachs. 
^' Let thofe who hold the opinion I am combating, flrft fwallow 

a found egg, and then a putrid one, and I am fure their 
^* liomachs will be convinced, and of courfe their heads ; the 

*' fympathy 
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" fympathy and relation between thefe two parts of the body, 
" being fo near and intimate : after this dofe they would, I 
" think, be of my opinion. Mr. Lavoi/ier is fo much ftruck 

with the ftate of putrefcency, that he wonders that chemiiis 
" have not been more attentive to it : fome chemifts have not 
" pafled it by ; for, if he will pleafe to attend to what Dr. 
*' Hatrington fays in his publication in 1781, he will there fee 
" the procefs of putrefai^lion fully demonftrated and proved. — 
V In the putrefaftion of vinegar, the acid is turned alkalefcent. 
" See Dr. Harrington." 

Now, Mr. Reviewer, let us difcufs this great argument of 
yours, as it is the only one in your firll criticifm that you have 
brought againll me, to prove that you are juftified in your dam- 
vation of my fyftem. It is certainly a mod interefting faft, 
which philofopliers have not attended to, viz. the great change 
that animal bodies undergo, when they putrefy. But here this 
Reviewer inftantly explains it : he fays, brimftone, when it is 
cxpofcd to heat, is equally as offenfive, and llinks. Could any 
critic, particiikry one that fills the honourable chair of the 
Monthly Review, liave made nfe of fuch a one. The fulphur, 
by being expofed to the fire. I readily agree with you, fl'mks : 
but ir, it changed in its o.ualities from the expofure ? is it not 
perfeftly the fame lalphnr, 6v does it injure the air ? But I 
mufl refer you to Dr. Bewley's expc-dient of fwallowing the 
cP-frs. Mr. Reviewer, that you: -tX!uL-i fuppofe there is any 
analogy betwixt the brimftone and egg— What muft a poor 
author fuffer, attacked by fuch an unmerciful critic, with 

damnation in one hand and brimftone in the other ! Dr. W 

ought to have wielded lefs deftruftive weapons. A Chriftia7i 
divine ought to have fought with more Chriftian-like arms. 
They ars only fit for the devil himfelf. 

In your next review you fay I hobble after Dr. Prieftley. — 
If diretlly to attack Dr. Prleftky, in faying, that what he calls 
dephlogifticated air is phlogifticated, and what he calls plilo- 

gifticated 
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gifticated air is dephlogifticated, — that the ad of refpiiation is 
giving phlogiilon to the blood, and not receiving it. Now the 
Dr. Mr. Critic, has given up his firll idea, that the great prin- 
ciple of refpiratlon is in receiving phlogifton from the blood. 
And he has likewlfe followed me in his opinion that all airs have 
water for their bafis, — and that phlogifton is of an alkaline prin- 
ciple ; — and in his laft paper upon the firing of inflammable and 
pure airs, 1 have fliewn in thefe effays how he has followed me. 
And thefe are all the points in which we now agree. 

I, in my Letter, addreffed to Dr. Piieftlcy, &c. fay, that, 
agreeably to the late do£trines, the compofition of water and 
gun-powder is nearly liinilar. Fyr nitie may be principally 
formed into dephlcgiftlcated, and charcoal into inflammable air ; 
the two bodies which form water. Thefe are my words, 
page 2, — ♦* But kt us enquire, id. That inflammable air (or 
" phlogifton) and dephlogifticated air form water. — Of all 
" the fingular changes elTecled by a chemical procefs, this is 
*' the mofl; extraordinaiy. That an alkali and an acid body 
" would unite and form a neutral body, partaking of neither, 
*' has long been known to chemifts ; but that charcoal {hould be 
" formed into inflammable air, and nitre principally into dephlo- 
" gifticated air, leaving a refiduum ;not quite one half of the nitre, 

which Dr. Prieftley found to contain no nitrous acid, but an 
«' alkaline bails, (fee Dr. Prieftley, vol. IV. p. 295) and that 
" thefe Ihould form water. 

" 2d. If v/e are acquainted with the chemical bodies which 
^< compofe any compound one, we can make that body. Thus 
« fulphur is formed of the vitriolic acid and phlogifton, and nitre 
" of the nitrous acid and an alkali, 'lire common vitriol (fo 
«' abundant in nature) of the vitriolic acid i-nd iron : and we 
*• can form all thefe bodies in chemiftry. 

« Then, agreeably to this rule, wc ihonld, by mixing charcoal 
f« with nitre, dire£lly make the fame body as water ; however, 
*( by adding the refiduum left after making dephlogifticated air, 

<« (which, 

\ 
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" (which t)r. Prleftley found to have an alkaline balls, and riot 
** half the weight of the original nitre) to a proper quantity of 
*' water, they would be exaftly the fame ; at lead formed of the 
** fame materials as charcoal and nitre." 

The monthly reviewer gives this anfwer, vol. Ixxx. p 339,— 
" The author purfues this curious thought a little further ; But, 
" inftead of following him, let us try if it will apply to his own 
** hypothefis. Empyreal air, or vital air, according to him, 
*• confifts of phlogifton, water, acid, and earth. Charcoal, 
** he admits, is phlogifton ;* and to throw every pofiible ad- 
** vantage on his fide, we fliall take the acid in the very ftate in 
*' which he affirms it to exift in empyreal air, that is, in the 
** ftate of fixed air. If, therefore, we acidulate water with fixed 

air, and add to it fome powdered charcoal artd earth •.\ this 
** compofition, on his own principles, ought to be the very 
** fame thing with vital air." 

But is Dr. Harrington's doftrine to be overthrown by a turn 
of witticifm ? Ey attending to this mighty critic, we may fee 
that he has flaamefully ursd. wilfully perverted the truth. The 
hypothefis, adopted by me above thefe twenty years, and made 
p-.:bllc above twelve, is, that pure air is formed of fire, fixed air, 
and water ; and that when the fire is fixed and neutralized with 
the fixed air and water, it may be called phlogillon, fince phlo- 
gifton Is only fixed fire. 

Speaking of charcoal in the fame Letter, I fay again, p. 26, 
*' The theory is fimply this : vegetable bodies are principally 
<* formed of the vegetable acid, with water, and an earthy bafis ; 
" which is nature's own compound to attrad the fire of the 
" fun, concentrating it. When it is expofed to the fire, the 
" fire is concentrated, or attracted Into the compound, forming 
*' charcoal ; and when the heat Is puftied further, there is fuch 

• A direft and intentional error ; for in the fame book 1 exprefsly 
make charcoal a faditious body, and the fame through all my publica- 
tions; I fuppofc no earth in atmofpherical air. 

" a high 
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*' a high concentration, as to form inflammable air ; but if an 
** over proportion of water enters into the compound, a confi- 
«* derable lefs quantity of fire enters, and they form fixed air.'* 
In your review, you might as well have faid that youv friend 
fulphur fnould be added to the fixed air and water inftead of char- 
coal. But in both thefe bodies the fire is fixed and neutralized 
with other bodies. — It is thus, Mr. Critic, that you ihamefully 
pervert my theorj', and mifiead the judgment of your readers. 
I agree with you, that to produce or not, by proper experi- 
ments, pure air from fixed air, water, and fire, would be a fair 
trial of the truth or falfenefs of my llieory. The rays of the fun 
are the pureft fire, and thefe, I fiippofe, nature makes ufe of. If, 
therefore, thefe bodies a£l upon each other, tkey nvill make the 
pweji aiKf as is evident from well known experiments, which I 
have mentioned in thefe EiTays. — See p. 40. 

The other part of your criticlfm, in which you endeavour to 
depreciate the jullnefs of fome of my experiments, without try- 
ing them, is fo much of a piece with the reft of your behaviour 
to mx, that I do not think it merits a reply ; I fliall therefore 
leave you to your oivn refiedions. 

You have honoured Dr. Bewley with fimilar treatment, and 
your critical remarks upon his Treatife are of tlie fame com- 
plexion. He brings a charge againft fome chemills, — a ferious 
one it is, and not eafily got over, — that they have adopted pait 
of Dr. H.*8 fyftem, without being fo honourable as to acknow- 
ledge it. Our great reviewer makes ufe of all his rhetoric in 
thtir defence. Dr. Bewley fays in a note, that Mr. De Luc 
adopted Dr. Harrington's idea, in fuppofing that air injured by 
refpiration, &c. is purified in the clouds, and that fire is a body 
capable of being chemically attracted. The ingenious author, 
in the Medical Speftator, p. 153, fays, " Chemical philofophers 
" have now pretty generally ceafed to confider heat as a quality j 
*' they have begun to call it the matter of heat. Dr. Robert 
<* Jiairington, fo long fince as the year 178 1, has act only con- 

« fidered 
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" fidered it In this light, but hath fuggefted that, like other 
«' objefts of chemillry, it has its affinities and ele£live attrac- 
" tions." 

I compared its attraftions to be the fame as that of alkalies 
and acids, not laying latent, a word Dr. Johnfon thus defines ; 
hidden, concealed, fecret. But it is chemically attraded and 
united to the fixed air and water, neutralizing them fimilar to 
the neutral falts. Then, Mr. Reviewer, when you fpeak of the 
fire which neutralizes the vitriolic and the phloglilic acids into 
fulphur and phofphorus, will you call their fire latent ; or is that 
which I prove neutral falts to poffefs, to be called latent heat i 
Dr. Black, in his very important difcovery of heat difappearing 
in vapour, 8cc. gives no chemical idea what became of it ; but 
that it laid dormant : and fo far was he from fuppofing it was 
chemically attra£ted like other chemical bodies forming phloglf- 
ton, that he thought phlogifton was a pure clement, as Dr. 
Stahl did,, and not adual fire, chemically neutralized with other 
bodies. 

Our very liberal reviewer does not indeed deny, that Mr. 
De Luc had adopted the idea after rac ; but takes no notice 
of the fecond charge, viz. an opinion that the air is a homo- 
geneous fluid, and Mr. De Luc's adopting it from me ; only, 
he fays, our theories differ, which to be fure they do ; and 
this Dr. Bewley exprefsly mentions. But what Dr. Bewley 
afferts is this, that Mr. De Luc had adopted Dr. Harrington's 
idea of the clouds being nature's elaborate ry, as he fignificantly 
cxpreffes it. And, Mr, Reviewer, even this difcovery is cer- 
tainly a great philofophical objed. But I have Ihewn, not only 
where air is formed, but alfo Its qualities and compofition. 
This Mr. De Luc does not even pretend to have done. 

But, Mr. Reviewer, I may fay, without breach of good 
manners, that in every ftatement of my fyftem, you make wrong 
aiTertlons, on purpofe to t;:rn it into ridicule ; and your motive 
in doing fo, no doubt, is, that the learned world may take your 

word, 
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word, and difregard It. What a pity It is that fuch illiberal 
critics fliould have fo much influence in the literary world ! — • 
According to you, I affeit, " that fire is an element, or fimple 
" fubftance, moft abundant in the upper regions of the atmof- 
" phere." I fay no fuch thing ; but, on the contrary, that the 
grcateft cold abounds there. But this I fay, that bodies in the 
z/pper rt'^ions muft firft come in contaft with the rays of the fun, 
and that thofe rays which are arrefted and chemically united to 
the impure air and water, will become fixed, and fo add no actual 
heat to that part of the atmofphere. 

You feem to triumph in the fuppofition, that fixed air and 
water, being heavy bodies, will not afcend to the upper regions. 
I thought none confidered it a difputable point, that the clouds 
contain a great quantity of water. I readily grant, that fixed 
air is fpecifically heavier than atmofpherical ?iir ; but you muft 
alfo giant me, that fixed air makes a part of the air that has 
been breathed ; and Dr. Prieftley found that airs of different 
fpecific gravities did not feparate agreeably to their gravities, 
but ftill retained their fituation with refpeft to each other.—- 
And It is generally allowed, that expired air is lighter than air 
that has not been breathed, and afcends in the atmofphere. 
Upon this idea it was, (as 1 have obferved) that Mr. Mont- 
golfier formed his balloon. If two birds are placed in a cvlin- 
der, clofed at each end, the bird in the lower end will live 
longer than that in the upper. But if this does not carry 
conviction home to you, allow me to mention a fad, which, I 
fhould think, ought to have greater weight with you than any 
conception you can boaft of. The gentleman who afcended 
mount Blanc, found that lime-water became immediately turbid 
upon the fummit of that mountain. 

But I have {hev>rn in my Thoughts on Air, (fee p. 297) that 
air, rendered Impure by breathing, becomes again pure, if expofed 
to the fun ; therefore I drew this conclufion, that this change will 
be produced in any part of the atmofphere. Hence, Mr. Critic, 
^ you 
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you may make this expired air heavier or hghter, juft as yow 
pleafe. 

As my theory is gaining ground, you thought you could not 
be off giving fome account of it, and though you have often re-., 
viewred it, you had never done it before. But pray, why do 
you not endeavour to relieve the other gentlemen from the 
charges laid againft them ? From your filence we may rationally 
infer, that you think the tallc too difficult. 

You affeft to be witty upon Dr. Bewley's appeal in his dedi- 
cation to the Royal Society. Whatever you may think, others 
are of opinion, that, as a body, or as individuals, they fliould 
do fomething ; and as to an appeal to the Houfe of Commons, 
I thought you had not been fo fond of it. 

You are extremely kind in taking fo much pains to draw up 
a connefted view of the whole theory, though I have but a 
mean opinion of your ability and candour for fuch a taflc. — 
What you have done, is done moft admirably. I cannot give 
you credit for ignorance ; no, it muft have been with defign, 
that you have fo wilfully perverted Dr. Bewley's meaning. This 
is upon a par with the reft of your criticifms. You fay in the 
Monthly Review for 1791, p. 438, — " The gentleman would, 
*' perhaps, be more likely to gain his point, by drawing up a 
** connedted view of his whole fyftem, detached from the refu- 
** tations, criminations, and other heterogeneous matters, which 
** envelope and obfcure it. Philofophers could then underftand 
** and examine it with facility ; they could judge how far it is, 
*' or is not, fupported by known fafts, or by fuch new fafts as 
" the author might lay before them ; and they could fee where 
<* its great ftrength or its weaknefs lies. . We had attempted 
<* fomething of this kind ourfelves, and had beftowed no fmal! 
** labour on it : but we found it moft prudent to defift, left we 
** (hould really mifunderftand fome of the author's doftrines, or 
" be thought to have wilfully mifreprefented them. A fliort 

example will explain our meaning, 

<* Fire, 



APPENDIX. 



83 



** Fire, when free and uncombined, is, in the Harringtonian 
*' language, aBual fire or heat : when united with bodies by 
*' affinity, it is called fixed fire or phlogijlon, and it cannot be fet 
*' free but by the alfiftance of acid. Atmofpherlc air confifts 
" of mild acid ; namely, the aerial acid or fixed air ; a mild 
" concentration of iixed fire ; and 'water. In virtue of its acid 
** and fire, it enters into true conibujlion on the application of 
** a£lual fire : but its own concentration of fire being mildj the 
** heat produced is not intcnfe, and the combuftion is limited ; 
*' if it had a high concentration of fire, combullion, once begun, 
" would fpread till the whole atmofphere was decompounded. 
*« Combuttible bodies have a high concentration of fire, and the 

atmofphere ©nly furnifhes acid by which their fire is fet free. 
" Nitre is analogous in compofition to air ; for it confiRs of an 
** acid and an alkali, and the alkali confifts of fixtd fire and 
" nu 'ater ; and therefore nitre fupplies the place of air in 
" combufl;ion. 

" Now, if the only ofiice of air in combullion be to furnilh 
*' acid, we cannot underlland why any air (hould be neceffary 
" for the combuftion of bodies that abound with acid. We 
" thought at firft, that the acid in thefe bodies might be united 
" with their fire in a neutral ftate, and thereby rendered inac- 
*' tive : but, the author affures us, that, in the air itfelf, the 
** acid is neutralized by the fire, and yet that air is combuftible 
" per fe, without the contad of any phlogiftic fubftance ; fo 
" that (though he happens to be miftaken in the faft) the 

neutralization of the acid, according to him, can be no im- 
*« pediment to its agency in combullion. Again, that the 
** aerial acid, of fixed air, a fubftance fo remarkable for Its pro- 
** petty of extinguijhing combuftion, (hould be the primary 
" agent In producing and fupporting combuftion, appears to us 
« unaccountable : but this acute philofopher has, doubtlefs, con- 
" trived means of counterading its deleterious power, though 

all our attention has not been able to difcover in his book any 

" intimation 
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** intimation of fuch a correftive, nor of any other principle 
** exifting in the atmofphere, than fixed airy fire^ and 'water.'* 

A moft cunning Jefuitical review this is of my theory. But let 
Dr. Bewley fpeak for himfelf ; this is the only way to fliew how 
grofsly the reviewer has perverted his dodrine. Dr. Bewley fays, 
p. 39, — " Nature has wifely ordained, that the atmofpherlcal 
" air, a light aerial phlogiftic body, Ihould be the agent, by 

which combuflion is conduced, as being eafily fufceptible of 
** taking fire. But then its fire is fo light and weak, thit it is 
** not capable of confuming or burning, without the aid of 
" another combuftible body, which is fet on fire by the atmof- 
** pherical fire being kindled ; and then the ftrong combuftible 
** body, (as a candle for inftance) is alfo lighted, both fires aft- 
** ing together, fo as to keep up the combuftion. But were 
** fire applied to the candle, without the agency of atmofpherl- 
" cal air, no combuftion would follow, even fuppofe the candle 
" is compoled of inflammable materials. For both atmofpheri- 
** cal air and a combuftible body are required to produce igni- 
« tion, and that upon account of the attraftion and concentration 
" of fire. There will be no combuftion, unlefs they both aft 
" at the fame time ; or, that intenfe heat neceflary to fupport 
** the ignition, or the confuming of the body, will not be pro- 
" duced. The caufe of which Is moft probably this ; the 
** intenfe heat produced afts upon the combuftible bodies, con- 
" centrated fire, or phlogifton, fo as fuddenly to expand them, 
** and to break their attraftion from the bodies to which they 
« were chemically united. For the confumption of one particle 
** of its fire, is the means of confuming the neighbouring par-? 
** tides, and fo on, till the whole body xs confumed, or broken 
«' down by the feparation of its concentrated fire or phlogifton, 
** and from the mechanical expanfion, a confequence produced 
" from great heat ; fo that the whole texture of the body will 
** be broken and reduced to afhes. This is evident from intenfe 
f'hcat, confuming or burning bodies without ignition; viz. 

"light 
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« light combuftlble bodies, as paper, which, being expofed to a 
** great heat, will be equally coiifumed or burnt, as if it had 
« been ignited. But that it is not ignited, is evident from the 
« air not being afted upon by the paper : and the fame phe- 
« nomcnon will take place in foul air, or in vacuo. Hence it is 
« evident that the paper is confumed by having its phlogifton 
" or fire feparated from it by the heat." 

Here it appears that the air's fire is firfl fet free, which fire 
then afts upon the fire in combuftlble bodies, and fets it free alfo, 
and fo combuftion takes place. But if the air's acid is of fer- 
vice to combuftion, it muft be by afiifting in fetting free the 
fixed fire of the air, with which it is neutralized ; and not by 
its acid aiSting upon the combuftible body. But if you, Mr. 
Reviewer, like not this doftrine of the fixed air of the atmof- 
phere contributing to the combuftion, you may even let it alone, 
as it alters not my theory : which is this, that pure air, a« 
well as the candle, is a combuftible body ; that the air is ne- 
ce Jary to the combuftion, from its fire being fo eafily fet loofe ; 
and theicfore it a£ls upon the candle's fixed fire. — But not, 
Mr. Reviewer, from its acid. viz. fixed air ading upon the fixed 
fire of the candle, but only upon the fixed fire with which it 
is connefted, in the fcate of pure air. 

And, as Dr. Bewley has fhevvn, what farther corroborates this 
theory is ; efientlal oils fonned into vapour will not promote 
the combuftion of the candle. But if thefe eflentlal oils are 
fonned into a vapour or air with the nitrous acid, the dephlogif- 
ticated nitrous air of Dr. Prieftley, and which I have clearly 
proved to be formed of the nitrous acid and phlogifton ; then, 
this air will allow a candle to burn in it, the fame as purfe air. 
Here the acid is necelTary to fet loofe the fixed fire of the 
efTentiai oils to which it is united. But I will quote one of your 
paragraphs in the Appendix to the Monthly Review, for 1 792, 

p. ^i^, " was formerly fuppofcd that all tbofe elaftic fluids, 

*♦ which arc unfit for refpiraticn, v/ere equally improper for com- 
*' buftion : pyrophorus, however, has been found to burn in 
C 3 '* nitrout 
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" nitrous gas with greater violence than in atmofpheric air ; and 
*' It appears, from the ej^periments here related, that the oxyge- 
*' nated muriatic acid gas, or the dephlogifticated marine acid of 
** Scheele, forms another exception to a notion once fo generally 
" receivedt A wax-taper immerfed in this gas continued to 
" burn ; the flame, indeed, became longer and fmaller, and 
" afTumed a reddifh hue like that of a torch feen through a 
" mid : but it v/as obferved that the wax burned fafter, and 
** that the wick was fooner confumed, than in common air : 

ftmilar phenorhena occurred on repeating the experiment with 
" a lamp ; the flame was red and gloomy, furrounded with a 
*' denfe vapour, and the carbonic fubftance of the oil feemed to 
" be feparated with greater rapidity than ufual, and to be 
«* whirled in a kind of torrent around the wick. The phofpho- 
<* rized hydrogen, or phofphoric gas of Gengembre, on coming 
*' Into conta£l with the oxygenated muriatic acid gas, immedl- 
" ately took fire, and burned with a deflagration not lefs violent 
" than In the atmofphere, but with a flame lefs bright than It 
" yields in vital air. The fulphurated hydrogen, or hepatic 
" gas, on the contrary, exhibited no Inflammability on being 

thus mixed." 

I do not fay that atmofpherical " air Is combuftlble per fe." 
This Is flyly afferting, without any qualification, that, agreeably 
to my doftrine, atmofpherical air Is combuftlble per fe. — I 
only fay that Dr. Prieftley formed dephlogifticated nitrous air, 
fo highly combuftlble as to explode of itfelf when fire was put to 
it. In the year 1785, I proved, in a manner fo evident, that 
this dephlogifticated nitrous air is formed of phlpgifton and the 
nitrous acid, that thofe who attend to my proofs cannot poffibly 
miftake them. Now, your 'wonder that fixed air fliould be 
the primary agent in combuftlon, is, no doubt, as great a nuonder 
to me. Therefore, Mr. Reviewer, your learned criticifms are 
founded upon falfe data and ohfervation. I would have cxpeded 
fomething more acute, at leaft more juji. 

But you have not, in this your tremendous review, taken 

any 
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any notice of Dr. Bewley's general doflrines, nor of Kis obfer-* 
tations upon Dr. Crawford, Lavoifier, Cavendifli, Kirwan, &c* 
By all means keep down the fpirit of inquir}'-, when fuch re- 
fearches are not to your tafle. It would have been better not 
to have entered upon any inveftigation, but to have pronounced 
my damnation at once. / have noiv anpwered all your mighty 
ohjeEiions, or criticlfms, 

Mr. Reviewer, I ftiall hint to you that you fpeak too confi- 
dently of Dr. Pearfon's experiments on phofphorus, as clearly 
evincing tiie formation of charcoal. But a critic who under- 
takes to decide and dired the public upon thefe very abftrufe 
and interefting fubjeils, ought to have fome knowledge of the 
fubjeft. Now, Mr. Critic, there are many experiments where 
this black footy matter has been produced, and where there can 
be no fufpicion of charcoal forming any part of the procefs : 
yea, even where fo far from fixed air being demnpounded into 
charcoal in the procefs, /'/ is even generated. And, Mr. Critic, 
I will give yon your friend Dr. Prieftley's experiments to prove 
what I fay, as you will not certainly difput^ what he fays. He 
fays, vol. VI. p. 1 1 6, — " Willing to try the effeft of heating 
*• iron, and other fubftances, in all the different kinds of air, 
" without any particular expedation, I found that iron melted 
** more readily in vitriolic acid air than in dephlogifticated air, 
« the air was diminifhed as rapidly, and the infide of the veffel 
«' was covered with a black ftoty mattery wliich, when expofed to 
" heat, readily fublimed in the form of a white vapour, and left 
*' the glafs quite clean. The iron, ^fter the experiment, was 
*« quite brittle, and muft, I prefume, be the fame thing with 
« iron that is fulphiirated ; but I did not particularly examine 
" it. Of feven ounce meafures of vitriolic acid air, in one of 
<* thefe experiments, not more than three-tenths of an ounce 
" meafure remained ; of this two-thirds was fixed air, and the 
*• renduum of this was inflammable. I had put three of fuch 
** refiduums together, in order to make the experiment with 
" the greater certainty." Now, Mr. Critic, I need not name 

to 
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to you, that this air Is the vitriolic acid aeriallzedjf ahd that 
the vitriolic acid will, along with Iron, produce inflammable air. 
But when applied under an intenfe degree, of heat, this inflam- 
mable air is expelled in the Hate of this black Jooiy tnatter. The 
iron, after the operation, is partly calcined, and quite brittle. 

And further, to hammer it more into you, and to oblige you 
to open your eyes, how unwiUing foever ; the vitriolic acid 
air •prill expel the black footy matter from phofphorm. Dr. 
Prieftley's and Dr. Pearfon's experiments are the fame ; the 
phofphorus has its fixed fire expelled by an acid ; the acid being 
in one procefs the vitriolic acid air, and in the other- the aerial- 
acid air : and what the fixed air, or aerial acid wanted in 
ftrength, is compenfated by the great heat Dr. Pearfon employed 
in his procefs of decompounding the phofphorus. 

Dr. Prieflley fays, vol. II. p. 12, — " A piece of phofphorus 
" remained a day and two nights in vitrloHc acid air, without 
« fenfibly affeaing it. It gave no light in this air ; but the 
" upper lurface of it turned black, and the furface of the 
** quickfilver on which it lay, had a deep yellow or blacki/h kind 
** of fcum upon it, as if It had been in part diffolved by the acid." 
Now, Mr. fuperlatlve Critic, the fl:eam of water will expel in- 
flammable air equally from phofphorus and Iron ; and It appears, 
when expelled under a great degree of heat, and little water, 
not to give the fixed fire an aerial form. Both in Dr. Prieftley'i 
and Dr. Pearfon's experiments, your two friends, it takes the 
form of a black foot : yes, Mr. Reviewer, even from a letter in 
vour own review, phofphorus, by pafilng tjirough a glafs tube, 
under a great degree of heat, will depofite this black footy matter ^ 
upon the glafB. And this fame correfpondent formed this black 
footy matter from phofphorus and hme ; the latter not effervef • 
cing in the leaft with acids, therefore, Mr. Critic, could poffefs m 
fxed air, whatever your great authority may fay to the contrary. 

That the vegetable acid in wood has a great attraftion for 
fire, Is fe«n In charring : It attracts fuch a quantity, that when It 
meets with the fteam of water, it is aerialized either as the aerial 

acid 
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acid or inflammable air, the proportion of each air depending, as 
I have before (hewn, upon the quantity of water ufed, and the 
degree to which the wood is charred. To prove that the aerial 
acid has a ftrong attradlion to concentrate fire ; if it is expofed 
to the common fire, with water, it will receive a concentra- 
tion, fo as to form azote ; but if expofed to the rays of the 
fun, receiving a greater proportion, it will form pure air : but 
if ftill greater, applied in the powerful ftate of eleftrical fire, it 
will form inflammable air. A well-known experiment. — And 
to prove what a powerful ftate of fire the eleflrical ftate is. If 
you pafs this eledrical fire through the nitrous acid, the acid 
will receive fuch a proportion of the fire, as to form a nitrous 
air that will admit of a candle burning in it, with an enlarged 
flame, juft the fame as Dr. Priettley's nitrous air formed from 
the nitrous acid and zinc, improperly called by him dephlogifti- 
cated nitrous air : it ought rather to be called phlogifticated ; 
and if the eledlrical fire is palfed through the phofphoric acid, 
it will, like the aerial acid, receive fuch a quantity as to 
form inflammable air.* Now thefe are 'well-kmiun experi- 
ments, Mr. Critic ; which, I fuppofe, you are a ftranger to — 
Can we have a more regular connected cbain^ without 
mnning into ihofe wild theories of the decompofition of 
water and the decompofition of acids : and likewifc 
dejiroying all our former rudiments, and advancing a 
ihoufand other ahfurdilies. 

I mean thefe hints to you and your friends ; and that the 
public may have a fair reprefentation. 

Gentlemen of the Critical Rsvienv, 1 refer ^ow to the Medical 
Spedator Extraordinary : his charges are very heavy upon 

• That thefe inflammable airs are not from a decompofition of water 
is evident ; for in pafling the eledtrical fpark through water, in all form* 
and fituations our invenkus cbemifts can invent, no inflammable air can be 
obtained. But to fhew its formation; if you pafs it through the cauflic 
Tolatile alkali, you will generate it in great abundance, 

your 
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your critlcifm of my fyftem. To give a little fpecimen, I flial! 
quote a few lines : he fays, p. 20, — " Dr. Harrington appeals 
*' to the experiments, which, for a confiderable time, were fup- 
*' pofed to demonftrate that water may be decompounded, 
*• and that it confifts of inflammable and (i^phlogifticated airs. — 
" He aflerts, on the contrary, that thefe airs are themfelves de- 

compounded ; and that water, as one of the component 
" parts, inftead of being fnadet is only d^'pofited or precipi- 
" tated. Does the critic deny the force of this argument I Na 
*' — He admits its tiuth, but furreptitioufly attempts to give 
** the reputation of it to others ; and even lays claim himfelf to 
** the fame idea in refpefl to inflammable aii* — he tells us the 
" conclufion was fo obvious, that he himfelf made it long before 

he even heard of Dr. Harrington's attempts, and inlidioufly 
** refers his readers to the 65th volume of his Review, which 
*' was publiflied in 1788, eight years after Dr. Harrington firfl: 
*' publiflied his general theory, that water is a conftituent 
" part of atmofpherical air, and three years after he had in the 
** moft exprefs terms extended the idea to every fpecies of fac- 

titious air." 

As to you, the gentlemen of the Analytical Review, you 
make no analyfisy you only declaim ; and have the boldnefs pub- 
licly and openly to avow this arijlocracy in thefe inveftigations. 
What a profanation, for any one to offer to meddle with their 
refearches ! Though they fliould fs-t the Thames, nay even the 
ocean, on fire, dare any impious tongue cry "hold! hold!** 
There is the Grand Turk in government, and the pope in reli- 
gion ; but I never heard of ariftocrats in fclence : yes but 
there are, and who have their janiflaries too, (thofe reviewers) 
to llrangle a poor author at their nod. 

In their reviews of my general fyilcm, they have not made 
any attack upon my general pTinciples, but only upon fomc 
particular and very fecondary parts, which they thought they 
could critlcife, or exert their wltticlfms upon ; like to a general 
who never faces the main body of the enemy, but lies in ambufli 

for 
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for a foraging party, or any finall detachment, and cowardly 
attacks them, and puts them all to the fword, and then publifties 
a great and important vi£lory to the world : but fometimes on 
their return to their camp, from their fuppofed vi£tory, they, in 
their turn, get themfelves cut to pieces. Such has been the con- 
AxxSf of thofe liberal gentlemen, the reviewers, and I hope fuch 
will be their fate. 

I have been informed Dr. Pricftley has been very anxious in 
his enquiries to know who is the author of a Treatife on Air, 
fubfcribed Dr. Bewley. I acknowledge myfelf to be the author ; 
and how far I am juftified in taking a fiftltious name, I leave to 
the candour of the public ; my motives being thefe. I need not 
name how much my feelings have been hurt by thefe cruel and 
undeferved criticifms of the reviewers for thefe thirteen years ; 
obferving that my enemies, without coming boldly to the con- 
teft, Jkulkedy allowing the reviewers thus to abufe it ; thereby, 
hoping the public would, without invefligation, condemn it. 
And I found that my name being annexed to any arguments, 
however forcible, would not be attended to. I acknowledge I 
was induced to put a fiftitlous name to my book. Any man who 
has experienced thofe very abufive criticifms in the monthly 
publications, will eafily admit of my apology, in adopting a 
fcheme which opened a profped of avoiding fuch heavy abufe. 
Nay, I hope the day is not far olF, when, Inftead of condemning 
me, the world will fee the truth of my doclrines, and the feverity 
of my ufage, and turn the reproach upon their own heads, a» 
being more deferving of it. Living In a place where thefe deep 
aerial inveftigations are not attended to, my pubhcations are not 
perufed by any one, before they go to the prefs ; and my mind 
being fo intent upon the abftrufe parts, could not attend fo well 
to thofe fecondary minutise. Thofe who are not converfant 
in the fubjeft, but only take their opinion from ray good friendtt 
the revie^JJerst it cannot be fuppofed I Ihould confult ; there- 
fore I have been left cntiiely to myfelf. Indeed I wrote 
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to one gentlemen, whofe judgment I could depend upon, viz. ~ 
the author of the Medical Spectator, faying that 1 had a book 
ready for the prefs, and afldng his opinion of the propriety of a 
fictitious name, and he agreed with me j but, upon mature con- 
fideration, wrote to me not to do il. Having then printed 
many of the fheets, I did not chufc to reprint them. That 
I had any defign of deceiving the public, by taking upon me 
the name of Bewrley, / direilly deny. The reafons vsrhy I hit 
tipon that particular name were, that I wrote the book princi- 
pally at a country houfe in the neighboufhood of Carlifle, con- 
tiguous to which their lived a farmer, whofe name was Bewley ; 
which name I thought an obfcure one, and principally confined 
to the north. That there was a gentleman of that name, who 
had, in the Appendixes to Dr. Prieftley's volumes, wrote a pa- 
per or two upon the acidity of fixed air, after Bergman, and 
one upon the nitrous acid being contained in the atmofphere : 
but he had been dead for many years. His name was Mr. 
William Bewly, — I took the name of Dr. Richard Bewley.* 
Now I fuppofe that no man could conceive that the dead could 
publifli : befides, after I had my book in the prefs, his name 
ftruck me ; therefore, to obviate any mitlake, I, on purpofe, 
quoted him as another author ; and I was certain my good 
friends, the reviewers, would take care to have the miftake rec- 
tified, if there fhould be any. But thefe are hard reflexions, 
to think, after my labour and difcoveries, I Ihould be under the 
neceffity of taking the name of Bewley, or any other, in order 
to engage the attention of the public : but the day of retribu- 
tion will come, and then we (hall fee whether the reviewers or I 
are more worthy of condemnation — They are not above the.tribu' 
Tial of the public . I have given a juji klview of their conduct 
to me. 

* And to Ihew that I took the name from the farmer, and not from the 
chemift, 1 have fpelt the name as it is done by the former, (ufual in the 
north) and not as the latter. 
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